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PREFACE

The Portable Pediatrician is intended to instruct, enlighten, and entertain
those who are studying or providing for the health care needs of children and
adolescents. Although this book is clearly not meant to be an ali-encompassing
textbook of pediatrics, it is the authors’ hope that the busy practitioner, house
officer, medical student, or nurse can turn to these pages in the quest for an
important bit of information that solves an immediate problem or to replenish his
or her reservoir of knowledge in pediatrics.

We have arranged this book in a dictionary format so that the reader can look
up in alphabetical order the subject or key word at hand for quick and ready
reference. A more complete index is available at the end of the volume.
References on which the individual entries have been based are also provided so
that the reader can perform a more extensive search on the topic in question.

As in any endeavor, there are acknowledgements to be made. We would like
10 express our thanks to Lori Waugh, who patiently transcribed our handwritten
notes into a typewritten manuscript; to Laurel Blewett, formerly Research
Librarian for the Department of Pediatrics, The Johns Hopkins Hospital; to
John J. Hanley and Linda C. Belfus, our editors and publishers; to the many
interns, residents, and medical students on whom we tricd out much of this
matcrial in the form of clinical rounds and teaching sessions; and, of course, to
the children who are our patients and who make coming to work each morning
such a joyful experience.

Howard Markel, M.D.
Jane A. Oski, M.D.
Frank A. Oski, M.D.
Julia A. McMillan, M.D.
Baltimore, Maryland




SIGNS AND SYMPTOMS—THE DIFFERENTIAL DIAGNOSIS

On some of the pages that follow are listed major signs and symptoms and
their causes. The causes are classified as COMMON, UNCOMMON or RARE.
The COMMON category contains those diseases that, in the aggregate, are
responsible for approximately 909 of the patients who have that particular sign
or symptom. The term is not meant to suggest that the entity itself is common.
The designation UNCOMMON indicates that 1% to 10% of patients with the
symptom or sign will be found in that category, whereas the designation RARE
indicates the diseases that are responsibie for less than 1% of the symptom or sign
under discussion. It is common sense, when cor:fronted with any given sign or
symptom, to consider the COMMON causes first. (These entries are adapted
from Dietz HC, Oski FA: Presenting signs and symptoms. In Oski FA,
DeAngelis CD, Feigin FD, Warshaw JB (eds): Principles and Practice of
Pediatrics. Philadelphia, Lippincott, 1990, pp 2023-2053.)
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Common Causes

Appendiceal abscess

Bladder distention

Fecal collection
Hepatomegaly (any cause)
Hydronephrosis

Multicystic dysplastic kidney
Neuroblastoma

Uncoemmon Causes

Adrenal hemorrhage
Hernia (& incarceration)
Intestinal duplications
Intussusception
Leukemia

Rare Causes

Abscess
Anterior meningocele
Aortic aneurysm
Benign cystic causes
Urachal cyst
Mesenteric cyst
Omental cyst
Pancreatic cyst/pseudocyst
Bezoar
Hepatobiliary causes
Cholecystitis/ascending
cholangitis
Choledochal cyst
Hemangioendothelioma
Hydrops of the gallbladder
Hydrometrccolpos

.-Ret;erévr;ce:ﬂoski FA, et al: Principles and Practice of Pediatrics. Philadelphia, J.B.

Lippincott, 1990.

Polycystic kidney disease

(£ livzr involvement)
Pregnancy (% ectopic location)
Pyleric stenosis
Splenomegaly (any cause)
Wilms® tumor

Lymphoma

Ovarian cyst

Renal vein thrombosis
Teratoma (abdominal/ovarian)

Intestinal causes
Intestinal atresia (proximal
dilatation)
Mairotation with volvulus
Meconium plug/ileus
Regional enteritis
Retroperitoneal lymphangioma
Solid tumors
Granuloma-thecal cell tumor
Hepatoblastoma
Hepatocellular carcinoma
Lymphoma
Mesoblastic nephroma
Nephroblastomatosis
Rhabdomyosarcoma




2—Abdominal Pain

ABDOMINAL PAIN

ACUTE

Common Causes

Appendicitis

Bacterial enterocolitis
Campylobacter
Salmonella
Shigella
Yersinia

Uncommon Causes

Cholecystitis/cholelithiasis

Diabetes mellitus

Hepatitis

Herpes zoster

Incarcerated hernia

Infectious mononucleosis

Intussusception

Meckel’s diverticulum

Obstruction {adhesions)

Pelvic inflammatory disease

Peritonitis
Post-trauma/instrumentation
Spontaneous

Rare Causes

Abdominal abscess
Acute arrhythmia
Acute rheumatic fever
Adynamic ileus
Drugs
Metabolic
Postsurgery/trauma
Ascites
Eosinophuic gastroenteritis
Glomerulonephritis
Hemolysis
Malignancy
Leukemia/lymphoma

Dietary indiscretion
Food poisoning
Mesenteric lymphadenitis
Pharyngitis

Urinary tract infection
Viral gastroenteritis

Pneumnonia

Pregnancy (= ectopic location)

Sepsis

Trauma
Bowel perforation
Intramural hematoma
Intraperitoneal blood
Liver/spleen laceration

or hernatoma

Musculocutaneous injury
Pancreatic pseudocyst

Volvulus

Solid turmor ( rupture/hemorrhage)

Mesenteric arterial insufficiency/
occlusion

Nephrolithiasis

Nephrotic syndrome

Obstructive nephropathy

Pancreatitis

Testicular torsion

Vasculitis
Henoch-Schonleir. purpura
Kawasaki's disease
Polyarteritis nodosa
Systemic lupus erythematosus
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RECURRENT

Common Causes

“Psychophysiologic”
Conversion hysteria
Depression
Idiopathic recurrent pain

Reaction anxiety
Secondary gain
Task-induced phobia (e.g., school, sports)

Uncommon Causes

Aerophagia
Constipation
Druge

Antibiotics

Anti -onvulsants

Aspirin

Bronchodilators
Dysmenorrhea
Enzymatic deficiency

{e.g., lactose intolerance)
Food allergy
Hepatosplenomegaly (any etiology)

Rare Causes

Abdominal epilepsy
Abdominal masses; ma:ignancies
Lymphoma
Neuroblastoma
Ovarian lesions
Wilms’ tumor
Abdominal migraine equivalent
Acute intermittent porpnyria
Addison’s disease
Angioneurotic cdema
Bowel anomaly with obstruction
Duplication
Mairotation
Stenosis
Web
Choledochal cyst
Collagen vascular disease
Cystic fibrosis (meconium plug/ileus
equivalent)

Reference: Oski FA, et al: Principles and Practice of Pediatrics. Philadelphia, J.B.

Lippincott, 1990.

Hiatal hernia
Inflammatory bowe! disease
Irritable bowel syndrome
Mittelschmerz syndrome
Parasitic infection
Ascariasis
Giardiasis
Strongyloidiasis
Trichinelliasis
Peptic ulcerative disease
Sickle-cell anemia
Urinary tract infection

Endometriosis
Familia] Mediterranean fever
Heavy metal intoxication
Hematocolpos
Hirschsprung’s discase
Hyperlipoproteinemia
Hyperthyroidism
Hypoperfusion states
Coarctation of the zorta
Familial dysautonomia

Superior mesenteric artery syndrome

Mesenteric cyst
Neurologic
CNS mass lesion
Radiculopathy
Spinal cord injury/tumor
Recurrent/chronic arrhythmia
Recurrent pancreatitis
Wegener’s granulomatosis




4 Abdominal Pain

The Differential Diagnosis of Acufe Lower
Abdominal Pain in Adolescent Women

The complaint of lower abdeminal pain in a sexually active adolescent female
frequently points toward the work-up for acute pelvic inflammatory disease (PI1D).
Symptoms that often accompany lower abdominal pain include urinary symptoms,
nausea, vomiting, fever, malaise, and dyspareunia. Unfortunately these findings
are seen in other pathologic processes involving the reproductive tract, as well as
disease entities of the gastrointestinal tract and urinary tract. It is obvious,
therefore, that one needs to consider a great many problems when evaluating the
adolescent female complaining of lower abdominal pain.

Urinary Tract Gastrointestinal Tract

Cystitis Appendicitis

Pyelonephritis Constipation

Urethritis Diverticulitis

Other Gastroenteritis
Inflammatory bowel disease
Irritable bowel syndrome
Othe.

Reproductive Tract

Acute pelvic inflammatory disease Ovarian cyst (torsion/rupture)
Cervicitis Pregnancy (intrauterine/ectopic)
Dysmenorrhea (primary/secondary) Ruptured follicie

Ectopic pregnancy Septic abortion

Endometriosis Threatened abortion
Endometritis Torsion of adnexa
Mittelschmerz Tubo-ovarian abscess

The Closed-eyes Sign in Separating Nonspecific
Abdominal Pain frorn the Acute Abdomen

The child presenting with an acute onset of abdominal pain is frequently a
frustrating problem for the pediatrician. Indeed, more than 90% of these children
have no organic source of pain that would be amenable to surgical intervention,
and they are diagnosed as having “nonspecific abdominal pain.” A group of three
surgeons at the Radcliffe Hospital of Oxford University looked for the presence
or absence of the “closed eyes” sign during abdominal palpation. Specifically, the
surgeons hypothesized that patients with nonspecific abdominal pain were more
likely to keep their eyes closed when an examiner palpates the abdomen, whereas
patients with abdominal pain of an organic source usually kept their eyes open.
The surgeons reasoned that patients with genuine abdominal tenderness are more
likely to keep their eyes open in order to watch the examining physician carefully
and to avoid unnecessary pain. The Oxonians studied 158 consecutive patients
presenting to the emergency room with a complaint of abdominal pain. The data
presenied below support a new version of an old adage; the eyes have it.

17




Acid-Base—5

Numbers of Patients Who Closed Their Eyes During Abdominal Palpation

NO. OF PATIENTS OBSERVED NO. (%) WHO CLOSED THEIR EYES

DiAGNOSIS TOTAL  MALE FEMALE  TOTAL  MALE FEMALE
Appendicitis 53 31 22 24 2 -
Other discase 38 20 18 4 (11 4
Non specific 67 25 42 22 (33) 3 19

abdominal pain

Gray DWR, Dixon JM, Collin J: The closed eyes sign: An aid to diagnosing nonspecific
abdominal pain. Br Med J 297:837, 1988.

ACID-BASE

Acid-Base Imbalance in Childhood, Which Can Lead to Coma

Imbalances in a child’s acid-base state can progress to severe metabolic
derangement and coma. Systemic acidosis or alkalosis generally results from
either a primary metabolic process or respiratory abnormalities; the specific causes
of these derangements are many. Listed below are the more frequently occurring
conditions that can alter a child’s acid-base status and progress to coma.

1. Metabolic acidosis (increased anion gap)

Lactic acidosis (.., hypoxic-ischemic insult; septic shock)

Diabetic ketoacidosis

Renal failure and uremia

Organic acidurias

Ingestions (e.g., methanol, paraldehyde, ethylene glycol, acetone, etc.)
Salicylate poisoning (late)

Severe diarrhea

‘e B0 TP

2. Respiratory acidosis (apena or hypoventilation)

. Supratentorial or infratentorial lesions

. Ingestions (e.g., narcotics, barbiturates, sedatives, clonidine)
. Respiratory muscle fatigue; neuromuscular disease

. Metabolic encephalopathies

. Generalized seizure activity

o0 o

3. Respiratory alkalosis (hyperventilation)
Intracranial hypertension

Septic shock (early)

Hepatic failure

Salicylate poisoning {early)

Reye’s syndrome

Brainstem dysfunction

-0 oo

Reference: James HE: Neurologic cvaluation and support in the child with an acute
brain insult. Pediatr Ann 15:16-22, 1986.
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6-—Alopecia
Relationship of pH to Paco, and Base Change

A rapid calculation will often be of great help in interpreting the significance
of blood gas values. When the child is very sick, every second saved can be of
enormous importance. Listed below are two nseful facts that can enable you to
interpret the carbon dioxide and the pH results.

1. A change of Paco, of 10 torr is associated with a decrease or increase in pH
of 0.08 units:

Pacq, 10 torr t or | pH 0.08
For example:

Paco, 40 torr—pH 7.40—Normal
Paco, 50 torr—pH 7.32—Respiratory Acidosis— Hypoventilation
Paco, 30 torr—pH 7.48—Respiratory Alkalosis—Hyperventilation

2. A base change (base excess or base deficit) of 10 mEq/L. is associated with
a pH change of 0.15.

For example:

Pacq, 40 torr—pH 7.25
Normal Paco,—No respiratory component
Calculated pH 7.40
Measured pH 7.25
pH difference—0.15
Base deficit = 10 mEq/L- --Metabolic acidosis
No respiratory component— Metabolic acidosis only

Modified from McMillan JA. et al: The Whole Pediatrician Catalog, Vol 3. Philadelphia,
W.B. Saunders, 1982.

ALOPECIA

Common Causes

Alopecia areata Tinea capitis

Distal trichorrhexis nodosa Traction alopecia

Physiologic (newborns) - Trichotillomania (also trichologia)
Temporal recession at puberty

. Uncommon Causes

Acute bacterial infections Chemical injury
Cellulitis Kerion
Folliculitis decalvans Proximal trichorrhexis nodosa
Pyoderma Psoriasis

Burns Seborrhea

Cancer therapy Viral infections
Antimetabolites Herpes simplex

Radiation Varicella




Rare Causes

Circumscribed alopecia
Androgenic alopecia
Aplasia cutis
Conradi’s disease (autosomal domi-
nant chondrodysplasia punctata)
Epidermal nevi-crganoid
Follicular aplasia
Goltz’s syndrome (focal dermal
hypoplasia)
Hair follicle hamartoma
Incontinentia pigmenti
Infections
Tuberculosis
Inflammatory etiologies
Keratosis follicularis
Lichen planus
Morphea
Porokeratosis of Mibelli
Sarcoid
Systemic lupus erythematosus
Myotonic dystrophy
Diffuse alopecia
Anagen effluvium
Cytostatic agents in plant
Mimosine
Selemocystothionine
Radium
Thallium
Anhidrotic ecterodermal dysplasia
Atrichia congenita
Cartilage-hair hypoplasia
Chondroectodermal dysplasia
Crouzon's syndrome (craniofacial
dystosis)
Hair shaft deformities
Monilethrix

Alpha-fetoprotein—7

Diffuse alopecia (Cont.)

Pili torti
Classic form
Trichopoliodystrophy (Menkes
syndrome)
Trichorrhexis invaginata
Trichorrhexis nodosa
Argininosuccinic aciduria
Hallermann-Streiff syndrome
(mandibulo-oculofacial syndrome)
Hidrotic ectodermal dysplasia
Langer-Giedion syndrome
(trichorhinophalangeal syndrome
type 11)
Marinesco-Sjogren syndrome
Oculodentodigital dysplasia
Progeria
Rothmund-Thomson syndrome
(congenital poikiloderma)
Telogen effluvium
Childbirth
Chronic infection/illness
Drugs
Anticoagulants
Anticonvulsants
Antikeratinizing drugs
Antithyroid drugs
Heavy metals
Hormones
Excessive dieting
High fever
Hypothyroidism
Stress
Surgery

Reference: Oski FA, ct al: Principles and Practice of Pediatrics. Philadelphia, J.B.

Lippincott, 1990.

ALPHA-FETOPROTEIN

Maternal Serum—a-fetoprotein Screening

Maternal serum a-fetoprotein (MSAFP) screening has been quite successful
in identifying neural tube defects in pregnancy. Approximately 80 to 85% of all
open neural tube defects can be detected by this method. There also may be a

20




8 —Amenoithea

relationship of the MSAFP to other birth defects such as Down synarome and
various chromosomal abnormalities.

I. Findings asscciated with elevated MSAFP
More advanced gestational age Other fetal malformations
Multiple gestation Oligohydraminos
Fetal death Placental anomalies or insufficiency
Neural tube defects Fetomaternal transfusion
Ventral wall defects Maternal liver disease or malignancy
Congenital nephrosis Normal pregnancy

. Adverse outcomes of pregnancy associated with unexplained MSAFP elevations
Spontaneous abortion Intrauterine growth retardation
Stillbirth Congenital anomalies
Prematurity Possibly pre-eclampsia

. Findiags associated with low MSAFP
Less advanced gestational age Fetal chromosomal anomalies
Missed abortion (e.g., Down syndrome, trisomies
Hydatidiform mole 13 and 18, Turner syndrome)
Non-pregnancy Normal pregnancy

Reference: Burton BK: Maternal serum a-fetoprotein screening. Pediatr Ann 18:687-
697, 1989.

AMENORRHEA

Amenorhea in the Adolescent

Amenorrhea is defined as the absence of normal, spontaneous menstrual periods
in a woman of reproductive age. It is typically separated into two forms: primary
amenorrhea (the adolescent female who has never achieved menarche), and second-
ary amenorrhea (the cessation of menstrual cycles, once menarche has occurred,
for 3 to 6 months). The most common cause of amenorrhea is pregnancy (including
missed abortion and ectopic pregnancy). It is vital to consider amenorrhea, whether
primary or secondary, as a symptom and not a disease process in and of itself.
Although there is a large number of disease entities that can yield amenorrhea, the
basic disease process generally involves one of the following dysfunctions: (1) inade-
quate hormonal stimulation of the endometrium; (2) an inability of the endometrium
to respond to hormonal stimulation; or (3) an obstruction to the outflow of endo-
metrial sloughing. The following table outlines the major causes of amenorrhea.

Etiology of Amenorrhea

[. CENTRAL NERVOUS SYSTFM (GENERAL) B. Neoplasm (Cont.)
A. Infection 2. Glioma
{. Encephalitis 3. Pinecal tumor
2. Meningitis C. Congenital anomalies
B. Neoplasm I. Hydrocephaly
1. Craniopharyngioma 2. Sellar malformation

Table continued on next page.

Q
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Amenorhea—9

Eriology of Amenorrhea (Cont.)

il. HYPOTHALAMIC
A. Infection
I. Tuberculosis (granuloma)
2. Syphilis (gumma)
B. Inflammatory
1. Sarcoidosis (granuloma)
C. Neoplasm
I. Craniopharyngioma
2. Midline teratoma
D. Syndrome
I. Kallmann's
2. Frihlich'
1. Laurence-Moon-Bardet-Bied]
E. Tumor
1. Hamartoma
2. Hand-Schilller-Christian discase
F. Congenital anomaly

1. Idiopathic hypogonadotropic Vi

' spogonadism
G, Coostitutional delay
H. Hypothalamic hyperprolactinemia

[l PITUITARY
A. Ncoplasm
1. Adenoma
a. Lactotrophic
b. Cushing's discase
¢. Acromegaly
d. Chromophohe
2. Carcinoma
B. Ildiopathic congenital
1. Hypopituitarism  partial or complete
C. Space oceupying lesion
t. Arterial ancurysm
2. Empty sclla
D. Inflammatory
1. Sarcoidosis
E. Infiltrative
1. Hemachromatosis
a. ldiopathie
b. Congenital anemia (¢.g., thalassemia)
F. Trauma

IV. GONADAL.
A. Gonadal dysgenesis
1. Turner’s syndrome
2. Purc gonadal dysgenesis
3. Mixed gonadal dysgenesis
4. XX gonadal dysgencsis
5. XY gonadal dysgenesis (Swyer’s syndrome)
[nsensitive ovary
I. Resistant ovary Savage's synd:ome
2. Afollicular ovary
a. Idic ithic premature aging
b. Injury (c.g., radiation, chemotheripy)
¢. Autoitnmune disease
d. Infection (c.g., mumps oophoritis)
c. Infiltrative/mucopolysaccharidosis

V.

C.

D.

L.

[ TERINE-VAGINAL
A.

B.

C

D.
E
K

. GENFRAL CONDHITIONS
A.

B.

D.

Gonadal agenesis
1. Anorchia (carly, late)
2. Ovarian agenesis

a. ldiopathic

b. Surgical
Ovarian tumor
1. Androgen-producing
True hermaphroditism

Miillerian agenesis (Rokitansky's
syndrome)

Vaginal agenesis  isolated
Cervical agenesis  isolated
Vaginal scptum  transverse
Imperforate hymen

Asherman’s syndrome  infectious

Iindacrinopathy
1. Thyroid discase
a. Hypothyroidism
b. Hyperthyrotdism
2. Adrenal discase
a. Cushing's syndrome
b. Congenital adrenal hyperplasia
¢. Adrenal androgen tumor
3. Androgen excess syndrome
a. Polycystic ovarian discase
b. Exogenous androgen therapy
4. Male pscudohermaphroditism
a. Androgen insensitivity
syndromes
b. Androgen biosynthetic defeets
5. Estrogen biosynthetic defects
6. Diabetes
Systemic disease (severc)
1. Examples
a. Crohn's discase
b. Hepatic failure
c¢. Glomerulonephritis
d. Systemic lupus erythematosus

. Nutritional problem

1. Generalized malnutrition
(moderate to severe)

2. Weight fluctuations acute

Psychiatric discase

I, Anorexia nervosa

2. Psychosis

. Miscellancous conditions

1. Exercise-induced
2. Stress-related

", Pregnancy (including missed

abortions and cetopic pregnancices)

Reference: Soules MR: Adolescent amenorrhea. Pediatr Clin North Am 34:1083 1103,

1987.
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ANDROGENS

Clinical Causes of Androgen Excess in Adolescence

Hirsutism, the increase of sexually stimulated (i.c., androgen-mediated) ter-
minal hair located in the midline of the body and including the face, often
accompanies the other tribulations of puberty and adolescence. The presence of
cxcessive facial hair is an unfortunate stigmata to the adolescent woman and is
rife with social and psychological impiications. Most commonly, hirsutism is
confused with hypertrichosis, a generalized increase of vellus or lanugo hair,
particularly on the limbs (lanugo on the fetus is replaced by vellus on the infant,
which is then replaced by terminal hair). Excessive hair growth that is felt to be
androgen-mediated warrants evaluation in order to identify those hirsute girls with
Cushing’s syndrome, congenital adrenal hyperplasia, or an androgen-producing
neoplasm.

In evaluating the hirsute adolescent female, careful attention to the history and
physical are necessary, specifically the progression and pattern of hair growth. A
detailed menstrual history, appearance of secondary sexual characteristics, body
habitus, and weight are also valuable. Laboratory measurements of serum testos-
terone (which reflects adrenal and ovarian sccretion of androgens in addition to
peripheral conversion of 4-androstenedione) and DHEA-sulfate (an androgen
that is almost exclusively adrenal in origin) should be obtained. A pelvic exami-
nation and, depending upon one’s findings, and abdominal and pelvic CT scan
are useful in delineating ovarian or adrenal tumors. Finally, if congenital adrenal
hyperplasia is suggested in the young patient by strong family history of hir-
suitism, androgen excess, or hypertension, ACTH stimulation testing and serum
17-OH progesterone measurements are indicated.

Listed below are common causes of androgen excess in adolescence.

1. Ovarian causes 4. latrogenic
a. Polycystic ovarian syndrome a. Phenytoin
b. Neoplasms. b. Danazol
c. Androgenic steroids
. Adrenal causes
a. Congenital adrenal hyperpiasia 5. Genetic
i. 21-hydroxylase deficiency a. Incomplete forms of
ii. 11 B-hydroxylase deficiency testicular feminization
iii. 3B-01-dehydrogenase deficiency b. Mosaic forms of
b. Neoplasm gonadal dysc . iesis
c. Nodular hyperplasia
d. Cushing’s syndrome 6. Miscellaneous
a. Acromegaly
. ldiopathic (altered sensitivity and/or b. Porphyria
metabolism of androgens in the
pilosebaceous unit)

Adapted from: Kustin J, Rebar RW: Hirsutism in young adolescent girls. Pediatr Ann
15:522 528, 1986.
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ANEMIAS

Rule of 34s

The sequence of numbers 34 applies to scveral valucs in pediatric hematology.
These include:

34
3.4
3.42

1.34

mg bilirubin produced/gm Hb
mg iron/gm Hb

nuclear lobes/neutrophil, the upper limit of normal when averaging 100 or
more neutrophils

cubic centimeters of ox jgen carried by each gram of hemoglobin (if you don't
mind stretching the rule of 34s a little)

Reference: Sills R: Personal communication, 1977.

Anemia in Early Infancy

During the first months of life there are many causes of ancmia. Anemia during
the first 3 months of life is rarely a result of nutritional iron deficiency. The
accompanying table is intended to call your attention to the more likely causes of
ancmia that occur at birth and at 2 or 3 months of age, as well as to provide you
with leads to establishing the diagnosis.

Common Causes of Anemia in Early Infancy

Adl

DIAGNOSIS SUPPORTING DATA

At birth

Hemorrhage

Ohstetric accidents (placenta History and visual inspection of
previa, abruptio placentac, placenta and cord
incision of placenta, rupture of
cord, rupture of anomalous
placental vessel)

Occult hemorrhage

Fetomaternal Demonstration of fetal cells in
maternal circulation

Twin-to-twin Demonstration of significant
difference in hemoglobin values of
identical twins

Internal hemorrhage Physical examination
(intracranial, retroperitoneal,
intrahepatic, intrasplenic,
ccphalhematoma)

Isoimmunization Blood groups of mother and infant;
evidence of antibody on infant’s
red cells

Table cuntinued on next page.
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Common Causes of Anemia in Early Infancy (Cont.)

AGE

DIAGNOSIS

SUPPORTING DATA

At birth
(Cont.)

2-3
months

Inherited defect of red cell (includes
G-6-PD deficiency, pyruvate
kinase deficiency, hereditary
spherocytosis, elliptocytosis,
stomatocytosis, etc.)

Acquired defect (generally in
association with hypoxemia,
acidosis, or infection)

Red cell hypoplasia {Blackfan-
Diamond syndrome, congenital
leukemia, osteopetrosis)

Iron deficiency as a consequence of
previous hcmorrhage

|.ate manifestation of previous
isoimmunization
Hereditary defects of the red cell

Thalassemia major

Sickle cell anenua

Vitamin E deficiency

Folic acid deficiency

Persistent infection

Renal tubular acidosis

Red cell morphology, family history,
and appropriate screening tests

Physical findings, red cell morphology,
coagulation disturbance, biood and
urine cultures, and serologic studies
and gamma-M determination

Rare disorders; bone marrow aspirate

Obstetric history when available

Blood types of mother and infant;
maternal antibody titers

Persistence of hemolytic anemia; red
cell morphology and laboratory tests

Red cell morphology, splcnomegaly,
persistence of fetal hemoglobin
clevation. family studies

Red cell morphology, hemoglobin
electrophoresis

Infant of low birth weight; red cell
morphology, low serum E level,
positive hydrogen peroxide
hemolysis test

Premature infant, history of infections
or diarrhea, red cell and marrow
morphology, response to folic acid

Elevated titers to rubella,
cytomegalovirus, toxoplasmosis

Acidosis, hypochloremia, mild
azotemia, urine pH of 6.0 or greater
in presence of acidosis

From McMillan JA, et al: The Whole Pediatrician Catalog. Philadelphia, W.B. Saunders,
1977, with perrmission.

Anemias Associated with a Low MCV*

989, of anemias with low MCV:

fron deficiency
a-thalassemia
B-thalassemia

*MCV = mean cell volume.
1 Microcytosis most commonly results from associated iron deficiency.

29

Others:

Lead poisoning?
Protein-calorie malnutrition
Copper deficiency
Sideroblastic anemia
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ANION GAP

In these days of automated laboratory procedures, most sick patients will have
their serum clectrolytes measured. Obvious abnormalitics arc easily recognized.
Hidden clues to diagnosis are also present in these numbers. Interpretation of the

anion gap” provides such a clue.

The principle of electroneutrality is always working and dictates that the sum
of the positive charges, i.c., the mEq/L of cations, be cxactly counterbalanced by
the number of negative charges, i.c., the mEq/L of anions.

The principal cations in the plasma include sodium, poiassium. calcium, and
magnesium. The principal anions are chloride, bicarbonate, carbonic acid,
dissolved carbon dioxide, albumin, globulin, sulfate, phosphate, and the organic
acids, lactic and pyruvic acid.

Measurement of all the anions and cations is not required for interpretation
of the patient’s status, The serum sodium and potassium arc represeatative of
the extracellular fluid cations, and, in fact, account for 95% of the cations
present. Chloride and bicarbonate account for 85% of the anions. Thus, the sum
of the usually measured anions does not fully counterbalance the sum of the
measured cations. Their difference is termed the anion gap. Because of potassium’s
relatively low and stable serum concentration, it has only a minor influence on the
anion gap. Therefore the anion gap cquation can be simplified to read as follows:

Anion gap = sodium (chloride + bicarbonate)

The normal value for the anion gap is approximately 12.0 & 2.0. The normal
range for the anion gap is thus 8 to 16 mEq/1..

Causes of a high anion gap include:

Mectabolic acidosis Therapy with certain antibiotics

Dehydration Carbenicillin, large doscs

Therapy with sodium salts of of sodium penicillin
strong acids Alkalosis

Specific causes of high anion gap metabolic acidosis include:

Uremia Lactic acidosis Methanol intoxication
Ketoacidosis Salicylate intoxication Paraldehyde toxicity

Specific causes of normal anion gap metabolic acidosis include:

Gastrointestinal bicarbonate loss
Diarrhea or pancreatic fistula
Ureterenterostomy
Drugs
Acetazolamide
Sulfamylon
Cholestyramine
Acidifying agents (ammonium chloride, oral calcium chloride, arginine,
hydrochloride, lysine hydrochloride)
Rapid intravenous hydration
Hyperalimentation
Posthypocapnia
Renal tubular acidosis
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Causes of a low anion gap include:

Reduced concentration of Systematic overestimation of
unmeasured anions serum chloride
Dilution Bromism
Hypoalbuminemia Retained nonsodium cations
Systematic underestimation of Paraproteinemia
serum sodium Hypercalcemia
Severe hypernatremia Hypermagnesemia
Hyperviscosity

Reference: Emmett M, Narins RG: Clinical use of the anion gap. Medicine 56:38, 1977.
From McMillan JA., et al: The Whole Pediatrician Catalog, Vol 2. Philadelphia, W.B.
Saunders, 1979, pp 104 -105, with permission.

ANOREXIA

Common Causes

Acute infection
Apparent anorexia
Dieting/fear of obesity
Manipulative behavior
Unrealistic expectations of caretakers

Uncommon Causes

Chronic infection Irritable bowel syndrome
Drugs Pregnancy
Aminophylline Psychosocial deprivation
Amphetamines (neglect/abuse)
Anticonvulsants Psychcsocial factors
Antihistamines Chronic mental/environmental stress
Antimetabolites Anxiety
Digitalis Fear
Narcotics Loneliness/boredom
Esophagitis/gastroesophageal reflux Depression
Food aversion in athletes Grief
Iron deficiency Mania

Rare Causes

Acquired immunodeficiency Cyanotic heart disease
syndrome (AIDS) Electrolyte disturbances
Adrenogenital syndrome Hypochloremia
Alcohoi/drug abuse Hypokalemia
Anorexia nervosa Endocrine disease
Chronic disease Addison’s disease
Collagen vascular disease Diabetes insipidus
Congestive heart failure Hyperparathyroidism
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Endocrine Disease (Cont.) Pain avoidance
Hypothyroidism Appendicitis
Panhypopituitarisrn Constipation

Hypervitaminosis A Gastrointestina! obstruction

Inborn errors of metabolism Inflammatery bowel disease

Kwashiorkor Pancreatitis

I.ead poisoning Superior mesenteric syndrome

Liver failure Polycytheniia

Neurologic Postsurgical outcome
Congenital degenerative discase Pulmonary insufficiency
Diencephalic svndrome Renal failure
Hypothaiamic lesions Renal tubular acidosis
Increased intracranial pressure Schizophrenia
Mental retardation/cerebral palsy Zinc deficiency

Reference: Oski FA, et al: Principles and Practice of Pediatrics. Philadelphia, J.B.
Lippincott, 1990.

Anorexia Nervosa and Bulimia

Anorexia nervosa is characterized by excessive weight loss due to a self-
inflicted starvation and a morbid, and often unrealistic, fear of becoming too fat.
Amenorrhea frequently accompanies this disorder in women; a decreased libido
has been noted in anorexic men. A related eating disorder, bulimia, is comnpulsive
overeating followed by drastic attempts to avoid gaining weight as a result of the
eating binge, e.g., self-induced vomiting, the ingestion of self-prescribed laxatives
or diuretics, and strenuous exercise. These two cating disorders share many
features and can actually evolve from one into the other; classically, anorexia
nervosa evolves into bulimia. They also have distinctive features that can
distinguish one from the other.

Comparison of Anorexia Nervosa (Food-Restricting) and Bulimia

ANOREXIA NERVOSA BULInIA .
(FOOD-RESTRICTING)

Similar Features
1. Psychological

a. Fear of fatness d. Variable degree of distortion of

b. Active pursuit of weight loss body size

c. Fear of loss of control of eating ¢. Family history of affective disorder
2. Medical

a. Orthostatic hypotcnsion f. Constipation

b. Return to prepubertal breast
development

Acrocyanosis

. Lanugo hair

c. Amenorrhea . Pcdal edema

d. Bradycardia . Loss of subcutareous lipid layer
c. Lowered core temperature and decreased muscle mass

S

[ P

(All of the above medical complications are the result of starvation.)

Table continued on next page.
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Comparison of Anorexia Nervosa (Food-Restricting) and Bulimia (Cont.)

ANOREXIA NERVOSA
(FOOD-RESTRICTING)

BULIMIA

Contrasting Features

. Food intake severely restricted

. Less vomiting. diuretic, or laxative
abuse

. Younger

4. More obsessional, nerfectionistic
characteristics

. Denies hunger
. Severe weight loss

. Most of the medical complications
stem from chronic starvation

8. Fating behavior is a source of pride
9. Less sexually active
. Amenorrhea or loss of sex drive

. Death from starvation acutely;
chronically from starvation or
suicide

12. Patient is described as a “model”
child

. Control of intake is lost resulting in binges
. Self-induced vomiting, laxative and

diuretic abuse

. Older
. More histrionic, antisocial features with

loss of impulse control

. Experiences hunger
6. Less severe but variable weight loss
7. Many medical complications may stem

from starvation but there also exist a
number of gastrointestinal complaints
that result from self-induced vomiting and
laxative and diuretic abuse (e.g., loss of
dental enamel, paratoid gland swelling,
dry mouth, esophagitis, gastric dysrhyth-
mia, irritable bowel syndrome, and consti-
pation). Renal problems. hypokalemic
alkalosis, cardiac arrhythmias, and tetany
can also result from '2xative and diuretic
abuse. Scars on the dorsum of the hand
from frequent, self-induced vomiting.

. Eating behavior is a source of shame
9. More sexually active
. Variable amenorrhea and change in sex

drive

. Death from hypokalemia acutely;

chronically from suicide

. Patient often exhibits behavioral

abnormalities

Adapted from: Andersen AE: Anorexia nervosa and bulimia: Biological, psychological,
and sociocultural aspects. In Galler JR (ed): Nutrition and Behavior. New York, Plenum

Publishing, 1984, pp 305-338.

ANTIBIOTICS

Tasteful Antibiotics, or “Just a Spoonful of Sugar
Helps the Medicine Go Down”

These days, the successful marketing of antibiotic suspensions for children is
as competitive as any other industry. Creating an effective and safe antibiotic is
simply not enough. It also has to taste good! Listed below are the flavors, sugar
content, and availability of some of the most commonly prescribed antibiotics in

general pediatric practice:
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Antimicrobial Suspensions Tested

SUSPENSION
tRADLE NAMI®

GENFRIC SFRENGIEH
NAMF PRODUCFR  (mg 5 ml)

PRIMARY
COLOR FEAVOR SWEERTNER(S)

Augmentin

Trirnox
Ceclor
Suprax
Keflex
Dynapen

Pediazole

Erythromycin
ES

tlosone
Grifulvin V
Vee Tids
Gantrisin

Achromycin-V
Sulfatrim

Amoxicitlin: Beecham 250 mg
ciavulanate

Amoxicillin Squibb 250 mg

Cefaclor Lilly 250 mg

Cefixime Lederle 100 mg

Cephalexin Dista 250 mg

Dicloxacillin Bristol 62.5 mg

Erythromycin ~ Ross 200 mg:
ES:sulfisoxa- 600 mg
7ole

Erythromycin 200 mg
ethylsuc-
cinate

Erythromycin Dista 250 mg
estolate

Griscofulvin Ortho 125 mg
microsize

Penicillin VK Squibb 250 mg,

Sulfisoxazole Roche 500 mg
Tetracyclinc Iederle 25 mg

Trimethoprim.  Barre 40 mg!
sulfameth- 200 mg
oxazole

Cream  Orange Saccharin

Pink Cherry Sucrose
Pink Strawberry  Sucrose
Cream  Strawberry  Sucrose
Orange  Bubble gum  Sucrose
Pink Orange, Saccharin/
pineapple SUCTOSt

White Strawberry!  Sucrose
banuna

Pink Cherry Sucrose

Cherry Sucrose

Raspberry  Saccharin/
sucrose
Berry-like Saccharin;
sucrose
Raspberry  Sucrosc
Cherry Sucrose

Cherry Saccharin’
sucrose

Reference: Ruff ME, et al: Antimicrobial drug suspensions: A blind comparison of taste
of 14 common pediatric drugs. Pediatr Infect Dis J 10:30 33, 1991, with permission.

ANTICONVULSANTS

The anticonvulsants often produce side-effects. The commonly used anticon-
vulsants and their commonly produced side-effects are described in the table
below.

Side-effects of Commonly Used Anticonvulsants

ANTICONVULSANT PREDICTABLE

IDIOSYNCRATIC

Carbamazepine

Diplopia

Dizziness
Drowsiness
Headache

Nausea
Hyponatremia
Hypocalcemia
Orofacial dyskinesia
Cardiac arrhythmia

Agranulocytosis

Aplastic anemia
Hepatotoxicity
Photosensitivity
Stevens-Johnson syndrome
L.upus-like syndrome
Morbilliform rash
Thrombocytopenia
Pscudolymphoma

Table continued on next page.
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Side-effects of Commonly Used Anticonvulsants (Cont.)

ANTICONVULSANT

PREDICTABLE

IDIOSYNCRATIC

Sodium valproate

Phenytoin

Phenobarbitone

Primadonec

Ethosuximide

Clonazepami/
clobazam

Anorexia
Dyspepsia
Nausea
Vomiting
Hair loss
Rash

Anorexia
Dyspepsia
Nausca
Vomiting
Aggression
Ataxia
Cognitive
impairment
Depression
Drowsincss
Headache
Nystagmus

Fatiguc
Listlessness
Tircdness
Depression
[nsomnia*
Distractability*
Aggression*
Poor memory

Nausca
Vomiting
Drowsiness
Weakness
Dizziness
Diplopia
Nystagmus
Ataxia
Personality
change

Anorexia
Nausca
Vomiting
Agitation
Drowsiness

Fatiguc
Dizziness
Drowsiness
Ataxia
[rritability*
Aggression*

Peripheral
edema
Weight gain
Drowsiness

Tremor

Paradoxtcal
seizures
Gum hypceitrophy
Cearse facies
Hirsutism
Megaloblastic
ancmia
Hyperglycemia
Hypocalcemia
Ostcomalacia
Neonatal
hemorrhage

Decreased libido
Impotence
Folate
dceficieney
Nconatal
hemorrhage
Hypocalecemia
Ostcomalacia

Psychosis
Neonatal
hemorrhage
Decreased libido
Impotence
Hypocalcemia
Osteomalacia

Megaloblastic ancmia

Neonatal
hemorrhage

Headache
[ethargy
Parkinsonism
Psychosis

Hyperkinesia*
Hypersalivation*
Bronchorrhea*
Weight gain
Muscle weakness
Psychosis

Acute pancreatitis
Hepatotoxicity
Thrombocytopenia
Hyperammonemia
Stupor
Encephalopathy
Teratogenicity

Blood dyscrasias
Lupus-like syndrome
Reduced scrum IgA
Pscudolymphoma
Peripheral neuropathy
Rash

Stevens-Johnson syndrome

Dupuytren’s contracture
Hepatotoxicity
Teratogenicity

Macropapular rash
Exfoliation
Toxic epidermal
necrolysis
Hepatotoxicity
Dupuytren’s contracture
Frozen shoulder
Teratogenicity
Rash
Agranulocytosis
Thrombocytopenia
L.upus-like syndrome
Teratogenicity

Rash
Erythema multiforme

Stevens-Johnson syndrome

Lupus-like syndrome
Agranuloeytosis
Aplastic anemia

Rash
Thrombocytopenia

*In children

Adapted from Brodic MJ: Anticonvulsants. Lancet 336:350 354, 1990, with permission.
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Common Causes

Breathholding spells

Bronchiolitis

Extrinsic suffocation
Gastroesophageal reflux/aspiration

Uncommon Causes

Asthma
Bronchopulmonary dysplasia “spells
CNS hypoperfusion
CNS trauma/bleed
Congenital airway anomaly
Hypoglycemia
Hypoxemia/hypercarbia (severe)
Infection

Croup

Meningitis/encephalitis

Rare Causes

Anemia

Arrhythmia

Glossoptosis

Guillain-Barré syndrome

Hypocalcemia

Increased intracranial pressure

Infantile botulism

Intraventricular hemorrhage

Macroglossia

Metabolic disease
Hyperammonemia

Apnea—49

Idiopathic (? CNS immaturity)
Prematurity
Seizure

Infection (Cont.)

Epiglottitis

Pertussis

Pneumonia

Sepsis
l.aryngospasm
[.yaryngo-tracheo-bronchomalacia
Obstructive sieep apnea
SIDS
Toxins/drugs

Metabolic disease (Cont.)
Inborn errors
Metabolic alkalosis

Micrognathia

Ondine's cursc

Spinal cord injury
Cervical spine instability

Down syndrome
Dwarfism
Trauma
Tumor (CNS, airway)

Reference: Oski FA, et al: Principles and Practice of Pediatrics. Philadelphia, J.B.

Lippincott, 1990.

Sleep Apnea

The child with unrecognized slcep apneca may present ic the pediatrician with
any number of chief complaints: cardiovascular abnormalities, failure to thrive,
pulmonary abnormalities, obesity, apparent mental retardation, and recurrent
respiratory infections. An inadequate history may fail to reveal the culprit.

Sleep apnea can occur in infants, children and adults of any age, although the
incidence is known to increase with age and be more prevalent among males than
females. The diagnosis depends upon an eye for the predisposing factors and an

car for the symptoms.
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Sleep apnea: Predisposing factors

Enlarged tonsils or adenoids Down syndrome

Upper airway or maxillofacial Hypotonic cerebral palsy
abnormalities Congenital myopathies

Hyperthyroidism Pharyngeal “sphincter”

Obesity-Pickwickian syndrome Dysautonomia

Symptoms of sleep apnea patients % of patients
Snoring-— usually all night every night; worse with 91
respiratory infections
Apnea-—observed by parents 81
Restless sleep and abnormal sleep positions 70
Awakenings from sleep at night 60
Nocturnal enuresis (children > 4 years of age) 33
Daytime somnolence 3l
Irritability, hyperactivity 22
Cardiomegaly 6

The most common cause of sleep apnea in infancy and childhood is tonsillar
and adenoidal hypertrophy, which may require surgical intervention. Beware the
symptoms and predispositions. You may avert congestive heart failure or cor
pulmonale!

References: Oski FA, et al: Principles and Practice of Pediatrics. Philadelphia, J.B.
Lippincott, 1990.

Tunnessen WW: Pediatric puzzler: A sound clue to FTT. Contemp Peds, Sept. 1:83-
85, 1984,

THE ARGYLL ROBERTSON PUPIL

Iits Clinical Significance

The Argyll Robertson pupil as a sign of tabes dorsalis or neurosyphilis was
described in 1868 by the eye surgeon Douglas Moray Cooper Lamb Argyll
Robertson (1837-1909) of Edinburgh, Scotland. It is a miotic pupil that accom-
modates but fails to react to direct light. The sign is caused by lesions to the area
immediately rostral to the Edinger-Westphal nucleus of the midbrain and can be
found in a number of conditions that affect this area (see figure). For example,
Charies Dickens, in his 1855 novel Little Dorrit, described a young girl named
Maggy who was severely afflicted with “brain fever” or encephalitis and whose
cyes were “very little affected by light” and stood “unnaturally still.” More
important to the present day clinician is the association of the Argyll Robertson
pupil with Bannwarth’s lymphocytic meningoradiculitis, a syndrome of radicular
pain, cranial nerve palsics, and sensory and inotor impairment secondary to
infection with Borrelia burgdorferi or Lyme disease.
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Lesions in the shaded area (periaqueductal gray [PG]) interrupt descending pathways
from the oculomotor complex to the Edinger-Westphal nucleus (EWN). SC = supericr
colliculus; A = aqueduct: RN = red nucleus: SN = substantia nigra; CP = cerebral peduncle.
(From Dasco CC, Bortz DL, Am J Med 86:199-202, 1989, with permission.)

Listed below are reported non-syphilitic causes of the Argyll Robertson pupil.

Diabetes mellitus

Multiple sclerosis

Wernicke's encephalopathy

Dejerine-Sottas progressive hypertrophic neuritis

Charcot-Marie-Tooth disease (peroneal muscular atrophy)

Tumors and hemorrhage affecting the Edinger-Westphal nucleus (e.g.,
midbrain tumors such as pinealomas, third ventricle gliomas, and
pituitary stalk tumors)

Herpes zoster

Lyme disease (Bannwarth’s syndrome)

Sarcoidosis

von Economo’s disease (encephalitis secondary to influenza)

S el e

S w0~

1

References: Dasco CC, Bortz DL: Significance of the Argyll Robertson pupil in clinical
medicine. Am J Med 86:199 202, 1989.

Markel H: The childhood suffering of Charles Dickens and his literary children. Pharos
48:5-8, 1985,

ARTHRITIS
Differential Diagnosis of Childhood Arthritis

Arthritis in childhood represents a special problem to the pediatrician, becausc
both the types and etiologies cover a broad spectrum. In the child with suspected
septic arthritis, an early diagnosis is especially important for the prevention of
deformities and/or functional impairment.
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Clinical Criteria for Diagnosis of Childhood Arthritis

1. Swelling of a joint
2. Limitation of motion with heat, pain, or tenderness

DIAGNOSIS

DEFINITION

Juvenile rhcumatoid arthritis

Enteroarthrtis

Septic arthritis
Transient synovitis of the hip
(TSH)

Henoch-Schéniein purpura

Serum sickness

Acutc transient arthritis
Arthralgia

Orthopedic discase

Others: mixed connective
tissue disease, systemic lupus
crythematosus, polymyositis,
acute lymphocytic leukemia

See JRA entries

Anteccdent enterobacterial infection ( Yersinia,
Salmaonella, Shigeila, or Canipylobacter species)
verified by stool culture or agglutination titer = 1:160.

Positive bacterial culture from synovial fluid

Acute hip effusion verified by ultrasonography, roent-
genography, synovial fluid aspirate, or clinical findings

Typical clinical picture with petechial rash and normal
platelet count

Acute urticaria § 12 days after vaccination
Disecase duration < 3 months: diagnosis of exclusion
“aint pain without trauma; no physical signs of arthritis

Arthroscopically or radiologically verified bone discase,
or internal derangement of joint, especially knee

Laboratory Tests in the Differential Diagnosis of Juvenile Arthritis

PATIENT GROUP TEST

SIGNIFICANCE

All children with joint
symptoms

Arthritis lasting longer
than 2 weeks

stool

C reactive protein (CRP),
crytnrocyte sedimentation
rate (ESR), CBC, platelet
count, urinalysis, bacterial
culture of throat smear

Anti-nuclear antibodiecs,
serum immunoglobulins,
Yersinia antibiodics,
Salmonella antibodics.

CRP > 20, ESR > 20, WBC >
1500, and T° > 38.5°C suggest
septic or enteroarthritis. Low
CRP and absence of fever with
acute limp and hip pain suggest
TSH. An ESR 20 in the
presence of a low CRP and no
fever suggests JRA or other
connective tissue discase and
necessitates further immunologic
workup. JRA may also present
as FUO,

Elevated in JRA and other CT
diseases. 1gG clevated in JRA.
Yersinia and/or salmonclla Ab's
arc thought to be valid indi-
cators of enteroarthritis as are
positive stool cultures. EA onset
generally acute while JRA
normally insidious.

bacterial culture

Tahle continued on next page.
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Laboratory Tests in the Differential Diagnosis of Juvenile Arthritis (Cont.)

P/ TIENT GROUP TEST SIGNIFICANCE

Special indications  Rheumatoid factor, Rarely indicated in child < 8 years of
antistreptolysin O (ASO)  age. Both tests for suspected ARF.

Viral antibodics Indicated when systemic onset JRA
suspected.

Chlamydia antibodies Rare in childhood reactive arthritis.
More commonly seen in adults.

Reference: Kunnano 1, et al: Clinical Signs and laboratory tests in the differential
diagnosis of arthritis in children. Am J§ Dis Child 141:34-40, 1987.

The Three Modes of Onset of
Juvenile Rheumatoid Arthritis

Juvenile rheumatoid arthritis (JRA) differs from rheumatoid arthritis in
adults in several ways, including types of onset. The three forms of onset of JRA
arc: (1) the acute febrile onset (systemic disease), (2) the monoarticular or
pauciarticular onset (oligoarthritis), and (3) polyarticular onset (polyarthritis).

Systemic disease is manifested by spiking fevers on a daily basis plus the
appearance of a characteristic rash.

Oligoarthritis is defined as onset in four or fewer joints, often only one, usually
the knee.

Polyarthritis is defined as onset in five or more joints.

All three forms can mimic other diseases and the diagnosis is often one of
exclusion. It is important to be intimately familiar with the clinical signs and
symptoms of each type of onset to avoid the serious consequences of misdiagnosis.

Approximately 5% of all cases of JRA begin in childhood (by definition
before 16 years, usually between 1 and 3 years). It is the most common pediatric
connective tissue disease, and about a quarter of a million children in the U.S.
are affected.

Three Modes of Onset of Juvenile Rheumatoid Arthritis

ACUTF FEBRILE MONOARTICULAR POLYARTICULAR
ONSEF1 ONSET ONSFT

Per cent 20 30 50

Joint Mani-  One-half have no joint The knee is most common  Four or more joints are
festations  swelling at onset. The site of onset. Other sites involved. May have
other one-half have only are ankle, clbow, wrist abrupt onset with pain-
arthralgia. Pain may be and finger joints. ful swelling of knees,
inferred from the flexed- Swelling, stiffness, and ankles, feet, and hands.
knee position in which pain are usually minimal.  May have insidicus
these children tend to lie. Painful tendinitis or onset with no complaint
bursitis, especially of the  of pain. Joint involve-
heel, may be the ment must be inferred
presenting symptom. from guarding move-
ments and knee-flexed
position.

Table continued on next page.
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Three Modes of Onset of Juvenile Rheumaioid Arthritis (Cont.)

ACUTE FFBRILF MONOARTICULAR POLYARTICULAR
ONSFT ONSFET ONSFT

Joint Mani- In carly stages, the Arthritis may be migra-
festations arthritis may be tory at first. Cervical
(Cont.) asymmetrical and spine may be involved.,

migrating, Subcutancous nodules
are not present.

Daily spikes to i05°F or There may be low-grade Low-grade fever with
higher with temperature daily fever spikes. daily spikes.

falling sometimes to sub-

normal levels. Fever may

preeede arthritis by weeks.

months. or years.

9077 have macular or Rash is sometimes present. Maculopapular rash is
slightly maculopapular but is rarcly of diagnostic  sometimes present.
rash usually on the trunk  help.

and extremities, occasion-

ally on the neck and face.

Rash is rarely pruritic, is

usually flecting with

macules appearing for a

few hours during the day

or week, usually in con-

junction with fever. Rash

is more florid when the

skin is rubbed or scratched

(Kébner phenomenon).

Iridocyelitis — Rarely occurs in patients This group is most suseep-  Rarely vecurs in
presenting in this way. tihle to ocular discase. Itis  patients presenting in
often asymptomatic and this way.
may smolder for weeks or
months. It may be the first
manifestation of the discase.
If undetected and untreated.
it may lead to blindness
from band keratopathy
and cataracts. Piagnosis
may be made only by slit
lamp examination.

Lymphade-  May be generalized. Infrequent. Infrequent.
nopathy Splenomegaly may be
present, Enlarged
mesenteric nodes may lead
to abdominal pain and
vomiting. Lymphade-
nopathy may suggest
Iymphoma or leukemia,

Cardiac 10¢¢ have pericarditis Infrequent.
mani- clinically. Pericarditis may
festations  last 2 to 12 weeks and may
recur years later.
Myocarditis and resulting
heart failure may oceur.

Tahle continued on next page.
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Three Modes of Onset of Juvenile Rheumatoid Arthritis (Cont.)

ACUTE FFBRILL

MONOARTICULAR
ONSFT

POLYARTICULAR
ONSET

ONSET
General Patient is usually
appearance  irritable, listless,

anorectic, and suffers
from weight loss.

Laboratory Ncutrophilic leuko-
cytosis with WBC
of 15,000 to
50.000;mm?

There may be a
moderate normocytic,
normochromic
ancmia

The ESR is usually
clevated.

Must be differentiited
from other connective
tissue discases by
abscnce of antinuclear
antibody, difference in
the nature of the rash,
and age of onset (peak
onsct of JRA s 1 to 3
years of age, while
SLE is rare in children
under 5 years of age).

Ditferential
diagnosis

May have generalized
symptoms,

CBC and FESR may be
normal,

X-ray examination may
revea) aceelerated matu-
ration or carly closure of
epiphyscs, periosteal pro-
liferation, metaphyscal
overgrowth of long bones,
especially about the knee.

Synovial fluid aspiration
reveals clear to opalescent
fluid with good to poor
mucin clot, 15,000 to
25,000 WBC, mm* with

50 to 90¢¢ ncutrophils.
Glucose of synovial fluid
is about 25 mg;/ 160 m! lesg
than the scrum glucose.

Must be differentiated
from traumatic injury and
from infectious arthritis
by synovial fluid analysis.
(Onset of symptoms
commonly follows
trauma.)

Patient is usually listless,
anorcectic, and under-
weight.

WBC may be clevated,
but is rarcly higher than
20,000, ESR is clevated.
usually corrcsponding
roughly to the intensity
of the arthritis,

Must be differentiated
from rheumatic fever by
difference in fever pattern
(fever of rheumatic fever
is remittent or sustained),
by x-ray findings, and by
arthritis persisting longer
than a few weeks.
Differcntiation from

the arthritis sometimes
accompanying rubella is
made by dctection of an
increase in the HI anti-
body to rubella in acute
and convalescent scra.
The synovial fluid of
rubclla arthritis has a
predominance of
mononuclcar cells.

Reference: Calabro JJ: Hospital Practice, February 1974, p 61.

ATAXIA

Ataxia, Muscle Weakness, Extrapyramidal Disorders

The following tables cover a broad range of neuromuscular disorders that
comprise an area of difficult differential diagnosis for the clinician. A child with
ataxia, muscle weakness, or extrapyramidal signs and symptoms should be

38
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26— Ataxia

examined with particular care because identification of the clinical disorder can
often indicate the site of the lesion.

Differential Diagnosis of Chronic Progressive Alaxia

CEINICAL
DISORDIER

PRECEDING
HISTORY

USUAL
Y1 AR OF
ONSHIIN
CHILDREN

FXAMINATION

USEAL
[LABORATORY
FXAMINATION

USUAL
PROGNOSIS

Arnold-Chiari
malformation

Hereditary
spinocere-
bellar ataxia

Abetalipo-
protcinemia

Dentate
cerchellar
ataxia
Hereditary
cerebellar
ataxia

Ataxia
telangicctasia

Cerchellar
tumors

Heredopathia
atactica
polyncuriti-
formis

Multiple

sclerosis

Spinal cord
tumor

Headache,
dysphagia

Stumbling,
dizziness,
familial
incidence

Fatty diarrhea
at 6 weeks to 2
years of age

Myoclonus,
convulsions

Familial
incidence

Recurrent
sinopulmonary
infections in
two-thirds of
cases: familial
incidence
Headache,
vomiting

Anorexia, fail-
ing vision,
unsteady,
familial
incidence
Preceding
neurotogic
symptoms

May have
numbness or
bladder
disorder

Palatal and
tongue weakness,
pyramidal signs,
ataxia

Ataxia, loss of
position sense,
extensor plantar
responses, kypho-
scoliosis, pes cavus

Cerebellar ataxia,
posterior coltimn
signs, retinitis pig-
mentosa, scoliosis,
pes cavus

Ataxia with severe
intention tremor

Ataxia, optic
atrophy, occasion-
ally associated
posterior column
and pyramidal
tract signs

Oculocutancous
telangicctasia at 4
1o 6 years; ataxia.
choreoathetosis,
dysarthria

Papilledema,
ataxia, nystagmus

Retinitis
pigmentosa,
ataxia, deafness,
polyncuropathy,
ichthyosis

Optic neuritis:
brain stem, ccre-
bellar, pyramidal,
Or sensory signs

Ataxia with
weakness or
sensory loss

May have
hydrocephalus,
spina bifida

Frequent
associated
FCG changes

Acanthocytosis,
lack of B-lipo-
protein in
scrum

Pncumaoen-
cephalogram:
small
cerehetlar folia

Chest
roentgenogram:
bronchicctasis;
absence of IgA
in serum

Skull roent-
genogran:
separation of
sutures
Flevated
phytanic acid
in blood, in-
creased spinal
fluid protein
Spinal fluid
may reveal
increased cells,
protein, or y-
globin

Defect on
myelography

Slowly
progressive;
stationary
after surgery
Progressive,
with death
usually by
30 years of
age

Slowly
progressive

Slowly
progressive

Slowly
progressive

Death
before 25
years of age

Progressive
until
operated

Slowly
progressive
with death

Fxacerbations
and
remissions

Progressive
until
operated
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Differential Diagnosis of Acute Ataxia

Ataxia—27

CHINICAL
DISORDER

BRECIDING
HISTORY

FXAMINATIOG.

[ ABORAJORY
EXAMINATION

USTAL
PROGNOSIS

Acute
cerchellar
ataxia

Dilantin
intoxication

Cerebellar
tumor or
abscess
Hartnup
syndrome

Multiple
sclerosis

Encepha-
litides

Spinal cord
tumor

Infectious
polyncu-
ropathy

Half L:ave had
a prodromal
systemic illness,
occasionally
cxanthems

Convulsions
treated with
phenytoin
Headache,
vomiting

Skin eruptions
on exposure to
sun; familial
incidence
Preceding
neurologic
symptoms

Headache, stiff
neck, fever

May have
numbness or
bladder
disorder

Half have a
prodromal
systemic illness

Cerebellar
ataxia

Cercbellar
ataxia,
nystagmus
Papilledema,
ataxia,
nystagmus
Skin lesions,
ataxia, nystag-
mus, mental
disturbances
Optic neuritis;
brain stem,
cerebellar,
pyramidal or
sensory signs
Cerebral and
brain stem
signs; also may
have ataxia

Ataxia with
weakness or
sensory loss

Ataxia with
motor and
sensory loss

Spinal fluid
usually r

High scrum
phenytoin level

Separation of
cranial sutures

Aminoaciduria,
increased indole
in urine

Spinal fluid may
reveal increased

cells, protein or

~v-globulin

Spinal fluid:
lymphocytosis;
possible virus
isolation or rise
in antibody titer
Defect on
myelography

Spinal fluid:
normal cells,
increased protein

Recovery

Recovery

Progressive until
operated

Recurrent ataxia

Exacerbations
and remissions

May be fatal, or
slow recovery
with or without
residual

Progressive until
operated

May be fatal, but
recovery usually
complete

Differential Diagnosis of Disorders of Muscle, Anterior Horn Cell,

and Peripheral Nerves

CLINICAL AND
LABORATORY
FFATURES

ANTERIOR
HORN CFELL

PERIPHERAL

MUSCLF NERVES

Site of predisposition Proximal and/or
distal extremity

musculature

Usually proximal
and axial
musculature

Usually distal
extremity
musculature

Reduced to absent
carly in course

Reduced to absent
early in course

Not observed

Preserved until
late in course

Deep tendon reflexes

Sensation deficit Rarely observed Usually present

Fasciculations Usually absent Frequently present  Occasionally

present

Table continued on next page.

Q

ERIC

PAFullToxt Provided by ERIC




Q

ERIC

PAFullToxt Provided by ERIC

28 —Ataxia

Differential Diagnosis of Disorders of Muscle, Anterior Horn Cell,
and Peripheral Nerves (Cont.)

CLINICAL AND
LABORATORY
FEATURES

MUSCLE

ANTFRIOR
HORN CELL

PERIPHERAL
NERVES

CSF protein

Electromyography
Interference
pattern

Fibrillation
potentials

Action potentials

Evoked sensory and
mixed nerve
potentials

Normal

Normal until late
in disease

Not usually present

Normal or elevated
Reduced

Usually present

Elevated or normal

Reduced

Present

Short duration

Normal

Prolonged with

occasional giant

potentials

Normal

Prolonged with
normal or poly-
phasic potentials

Absent, diminished
amplitude, or
prolonged con-
duction time

Differential Diagnosis of Extrapyramidal Disorders

DISORDER

FAMILIAL

SIGNS

ASSOCIATED FINDINGS

Hepatolenticular
degencration

Juvenile
parkinsonism

Kernicterus

Huntington’s
disease

Torsion dystonia

Chorea minor
(Sydenham’s)

Absence of
hypoxanthine-
guanine
phosphoribosyl
transferase
(Lesch-Nyhan
syndrome)

Autosomal
recessive

Rarely

No

Autosomal
dominant

Autosomal
dominant
or recessive

No

X-linked
recessive

Rigidity, tremor,
dystonia, dementia,
corneal ring,
jaundice

Resting tremor, rigid-
ity, bradykinesia

Athetosis, deafness,
occasional intel-
lectual impairment

Rigidity, chorea, con-
vulsions, dementia

Dystonia, involuntary
movements, normal
intellect

Involuntary choreic
movements, possible
carditis

Choreoathetosis,
mental retardation,
self-mutilation

Increased urinary and
hepatic copper, low
serum ceruloplasmin

Decreased dopamine
level in substantia
nigra

Neonatal
hyperbilirubinemia

Group A streptococcal
infections

Increased urinary and
blood uric acid

Reference: Farmer TW (ed): Pediatric Neurology, New York, Harper & Row, 1975, pp
400, 403. 411, and 466, with permission.
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BACK PAIN

Common Causes

Mechanical derangement (muscle
strain or poor posture)
Scheuermann’s kyphosis

Uncommon Causes

Disc space infection (discitis)
Rheumatic disorders
Sacroiliac jeint infections
Spina bifida occulta

Rare Causes

Aneurysmal bone cyst

Aseptic necrosis of vertebrae

Benign osteoblastoma

Eosinnphilic granuloma of vertebrae

Hemangioma of bone

Herniated nucleus pulposus

Malignancy involving bone
(neuroblastoma, leukemia)

A Pain in the Back

Scoliosis TN
Spondylolysis/spondylolisthesis

Spinal cord tumors (lipomas,
teratoimnas)
Vertebral osteomyelitis

Osteomalacia of the spine — -

Paraspinal tumor or infecticn

Secondary hyperpara-
thyroidism

Tuberculosis of the spine

Vertebral osteoid osteoma

The differential diagnosis of back pain in infants and children may not be as
lengthy as that of chest pain, but the possibilities are equally perplexing. Unlike
back pain in adults, which frequently defies identification of an etiology, nearly
75% of children with back pain have a definable cause. Because the presentation
can be variable, an understanding of the potential etiologies and a rational ap-
proach to the work-up can save time and money in needless examinations and
tests.

When a child presents with sudden-onset refusal to walk (or sit), irritability,
elevated temperature, abdominal pain and/or nausea, vomiting, and anorexia—
and laboratory studies consistent with inflammation—the physician must
immediately differentiate between infecticus and noninfectious etiologies.
Although the distinction between the generally benign entity of discitis and

29
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30—Back Pain

inevitably destructive osteomyelitis is relatively simple (see table), one must also
consider meningitis, appendicitis, peritonitis, septic arthritis, and urinary tract
infections. With the help of the flow chart and tables below, differentiation will
be simpler and the oftentimes delayed diagnosis of discitis will not evade the

pediatrician.
Back pain and/or
gait refusal
Tc-99m No History or physical Yes N )
bone‘scan - evidence of trauma v Pla|n|X ray
Local area of Normal Fracture Normal
increased uptake l s l
l Seek nonspinal LocalCT
Vertebral and/or column etiology or MRI scan
disc disorder GU. GI. CNS l
ol i h Normal
ain raciograpl
of area of increased ?h?g?r:qog:g
Tc-99m uptake - )
Ne | ves
l Normal I
Vertebral bone Observe and reevaluate Myelography
destruction
X Suspect discitis
Posterr of Antenor l
neural arch Temperature ~39°C
l ESR=50 mm. WBC > 15,000
Y No
. l Suspect intection < & | - Prescrnibe
i Invasive tumor symptomatic rest,
l consider analgesia
l Local gallium ang ngid
immobilization only 1f
CT/MR! or indium WBC scan pan 1s excosa
4 +
cuilures. antiiotics l
Repeat local ptain
X-rays at 4 wk
p Bone destruction l
! and/or Disc space narrowing
soft issue mass with irregular adjacent
l vertebral margins
Consider lumor l
l DISCIMIS

Problem solving and discitis.
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Discitis vs. Intervertebral Infection

Back Pain—31

INFFCTIOUS VERTEBRAL

DISCITIS OSTEOMYELITIS
Mean age 4yr 9.8 yr
Sex (M:F) 0.6:1 2.4:1
. Complaint cited most often Gait refusal Severe pain, even at rest X
History of trauma 20% 4% |
Vertebral site Lumbar Thoracic or lumbar
Mean maximum temperature < 100°F > 101°F
Mean maximum WBC count < 8.(_)00/‘;1[, > 15,000/ul
Mean maximum ESR <35 mm > 50 mm
Plain radiographs
At outset Normal Normal
At 4 wk Disc space narrowing Bony destruction

Tc-99m bone scan at outset
Gallium scan at outset

Indium-labeled WBC scan
at outset

Blood or local tissue culture
Fate of disc

Fate of vertebral body

Fate of neural arch

Fatality

Chronic persistent illness
Clinical duration

Positive
Negative
Negative

2G¢ positive

Regenerates; often narrow
Unaffected

Unaffected

0%

0

2 S wk; always < 12 wk

Positive
Positive
Positive

60% positive

Destroyed

Destroyed ‘-
Often destroyed

6%

8¢;

Many meonths

™ Vertebral Disorders in Children
ENTITY USUAL SITE  ETIOLOGY PEAK AGE  BEST TEST LLABS
Infection Thoracic Staphylococcus, 8yr Plain x-ray; Blood and
orlumbar  TB or abscess look. for tissue culture
spine formation vertebral for t WBC,
destruction 1 ESR and
t platelets
Tumors ,
Malignant Low back, Pelvicinvasion Adolescence Plain x-ray: Histology
pelvis with marrow look for bony
tumors or chon- Jesion w/soft
drosarcoma tissue mass
Nonmalig- Neural Osteoblastorna  Adolescence  Plain x-ray None
nant arches
Postcrior Osteoid Adolescence Lool: for
sclerotic
nidus w/

tucent halo
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32— Bacterial Endocarditis

Vertebral Disorders in Children (Cont.)

ENTITY USUALSITE  ETIOLOGY PEAK AGE  BEST TEST LABS
) Discitis Lumbar Avascular 4yr Early: Tc- None
anterior necrosis of epi- 99m uptake.
aspect pnyseal end plates After 4 wk:
and discs disc-space
aarrowing .
on plain
X-ray
Spondylolysis L4115 Traumatic defect Early teens Oblique None
vertebrae in posterior plain x-ray
aspect of pars
articularis
Spondylo- L5S1 Forward slippage During Standing None
listhesis vertebrae (L 5 moves ante- growth lateral plain
rior to S- 1) in pt spurt X-ray
w-spondylolysis
i Scheuermann’s  Lower Osteochondrosis Adolescence Standing Node
kyphosis thoracic w/herniation of lateral plain
vertebrae disc into vertebral X-ray shows
bodies; w/anterior Schmorl’s
narrowing of disc node
. space; disc walled

off in vertebra
(Schmorl’s node)

References: Sills EM: What's causing the back pain? Contemp Pediair Nov:85 96, 1988.
Leahy AL, et al: Discitis as a cause of abdominal pain in children. Surgery April:412-414,
R 1984,

BACTERIAL ENDOCARDITIS

Extracardiac Manifestations of Bacterial Endocarditis o

The patient with bacterial endocarditis presents both a diagnostic and a
therapeutic challenge. The myriad manifestations of the disease result from the
hemodynamic, embolic, and immunologic sequelae of the endovascular infection.

The following review of the more common extracardiac manifestations may
serve as an aid in diagnosis and management of this disease.

Extracardiac Manifestations of Bacterial Endocarditis

MANIFESTATION COMMENT
I Renal
I. Microscopic hematuria and 1. Biopsy
proteinuria a. Focal glomerulonephritis or
2. Occasionally azotemia b. Diffuse proliferative glomerulo-
3. Abnormalities usually resotve with nephritis

effective antimicrobial therapy
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Bacterial Endocarditis—33

Extracardiac Manifestations of Bacterial Endocarditis (Cont.)
MANIFESTATION COMMENT

1. Neurologic
1. Major neurologic complications are: 1. Neurologic complications occur in

a. Cerebral infarction in region of 25-40% of patients with bacterial
middle cerebral arteries secondary endocarditis
to emboli (most common neuro- 2. The mortality of patients with neuro-
logic complication) logic complications is > 50%

b. Meningeal signs and symptoms 3. Embolic phenomenon are usually seen

c. Seizures in endocarditis due to S. aureus,

d. Intracranial hemorrhage Pneumococcus, Enterobacteriaceae, ‘

e. Large macroscopic brain and anaerobic streptococci »

§ abscesses are uncommon 4. Mitral valve endocarditis produces

f. Microscopic brain abscesses are major cerebral emboli more frequently .
common and reflect multiple than aortic valve endocarditis ’ -
microemboli 5. Mycotic aneurysms occur more fre- '

quently in the early course of acute
endocarditis than late in the course of
subacute endocarditis

6. CSF exam tends to reflect the nature
of the infecting organisms; i.e. virulent - .
organisms are more likely to produce
meningitis with a purulent CSF than Cor
are less virulent organisms, which are
likely to produce a sterile “aseptic” CSF

111, Musculoskeletal

1. Arthralgia--usually in shoulder. 1. Musculoskeletal findings are seen in
knee, hip approximately 44C7 of patients with
2. True synovitis bacterial endocarditis

a. Ankle, knee, wrist most frequent
b. Usually sterile
¢. Biopsy shows acute inflammatory
changes
3. Low hack pain
a. Often severe
b. Often demonstrates spinal
tenderness and decreased range
of motion
¢. X-rays usually normal
d. Usually not secondary to disc
space infection
4. Myalgias---often localized to
thighs and calves
5. Miscellaneous - :
a. Clubbing of the digits
b. Hypertrophic osteoarthropatny
¢. Avascular necrosis of hip

1V, Skin

. Petechiae

. Osler's nodes

. Janeway lesions
. Periungual erythema )
. Subungual “splinter™ hemorrhages

RN -

Table continued on next page.
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34 —Basal Skull Fracture

Extracardiac Manifestations of Bacterial Endocarditis (Cont.)
MANIFESTATION COMMENT

V. Hematologic
1. Anemia
2. Thrombocytopenia (in the absence of
disseminated intravascular coagulation)

. Monocytosis
. Splenomegaly
. Plasmacytosis of bone marrow
. Disseminated intravascular coagulation

‘I, Serologic

1. Elevated ESR 1. Titers of circulating immune

. Elevated serum gamma globulins complexes highest in paticnts with:
. Positive rheumatoid factor a. Right-sided endocarditis

. Positive antinuclear antibody b. Extravascular manifestations

. Circulating immune complexes c. Signs of infection for more than
. Presence in serum of cryoglobulins 4 weeks

. Low serum complement

References: Pruitt AA, Rubin RH, Karchmer AW, Duncan GW: Medicine 57:329, 1978.
Churchill MA, Geraci JE, Hunder GG: Ann Intern Med 87:754, 1977. Bajer AS, Theo-
filopoulos AN, Eisenberg R, et al: N Engl J Med 295:1500, 1976,

From McMillan JA, et al: The Whole Pediatrician Catalog, Vol. 3. Philadelphia, W.B.
Saunders, 1982, pp 294-297, with permission.

BASAL SKULL FRACTURE

Recognition of Basal Skull Fractures

Basal fractures through the floor of the skull are usually linear. They are
difficult to recognize in X-ray studies and are diagnosed clinically. The clues to
the diagnosis include:

1. Bleeding from nose, eyes, or ears, or discoloration in the mastoid area
(ecchymosis behind the ear, or Battle's sign). The “racoon eye™ may be seen,
with a hematoma in the upper lid.

. Blood and CSF behind the eardrum, causing a bulging of the membrane.
Otorrhea occurs when the tympanic membrane is ruptured.

. Cerebrospinal rhinorrhea. Some believe that testing the nasal discharge for
the presence of glucose is an indication of CSF leak- However, approximately
75 to 909% of normal children will give a positive glucose oxidase test strip
in their nasal secretions, which makes the use of such a test for CSF leak
valueless.

4. Cranial nerve palsies, involving cranial nerves I, 11, and VIII.

5. Appearance of “sinusitis.”

6. Presence of pneumocephaly.

A basal skull fracture can lead to meningitis by spread of organisms from the
nose or ear, and prophylactic use of penicillins is justifiable.

Reference: Hull HF, Morrow G 111: Glucorrhea revisited. JAMA, 234:1052, 1975.
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Behavior/Bladder—358

BEHAVIOR

Behavioral Concemns of Parents

If you were to provide a behavioral checklist to middle-class parents of children
1.5 to 6 years of age, which behaviors would they note as being of greatest concern
to them? Listed below are these behaviors listed in order of frequency.

Are you prepared to discuss these topics with parents?

Behavioral Concerns of Parents

BEHAVIOR PERCENTAGE

Stubbornness 29¢;
Poor appctite 23¢%.
Getting child to sleep 22%
Effects of both parents working 226¢
Day care 19G¢
Restless sleep 18C¢
Temper tantrums 165%¢
Feclings hurt too casily 16¢¢
Problems at meals 15¢%
“High strung”/easily upset 15¢
Wanting too much attention 12¢¢
Disobedient 126
Hyperactive 12¢¢
New sibling 1iee
Moving 105¢

Reference: Triggs EG, Perrin EC: Listening carefully: Improving communication
about behavior and development. Clin Pediatr 28:185 192, 1989.

BLADDER

Bladder Capacity in Children

Bladder capacity correlates linearly with age from birth to the 11th year. The
bladder capacity in ounces equals age in years plus 2, with a standard deviation of
2 ounces. Knowledge of the functional bladder capacity, with a detailed history,
may suggest a diagnosis of large or small bladder capacity. Children with infre-
quent voiding tend to have larger bladder capacities, whereas those with frequency
or enuresis have smaller than predicted capacities.

Refcrence: Berger RM, et al: Bladder capacity (ounces) cquals age (years) plus 2
predicts normal bladder capacity and aids in diagnosis of abnormal voiding patterns. J
Urol 129:347-349, 1983,
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BLISTERING

Neonatal Blistering Disorders

A number of disorders can give rise to neonatal blisters, ranging from the
benign suction blister (which is presumably caused by thumb, finger, or distal
fore~rm sucking in utero) to epidermolysis bullosa, a heterogeneous group of
inherited skin disorders notable for marked skin fragility. Listed below is the
differential diagnosis for blistering disorders of the neonate.

Differential Diagnosis for Blistering Disorders

CONDITION ONSET

PATHOLOGIC FEATURES

CLINICAL FEATURES

Epidermolysis

bullosa (EB)

|. EB simplex (usually
autosomal dominant
inheritance)

Usually
at birth

. Junctional EB At birth
(autosomal recessive

inheritance)

. Dystrophic EB (there At birth
exist both autosomal
recessive and auto-
somal dominant
forms)

Bullous congenital At birth
ichthyosiform erythro-
derma (autosomal

dominant)

Intraepidermal blisters

Blistering occurs in the
lamina lucida betwe:zn
the epidermis and
dermis

Blistering occurs in the
dermis, below the
lamina densa

Vacuolization of cells
of granular and upper
spinous layers

Trauma causes blisters;
patients have mild
involvement without
scarring in the absence of
infection. Mucous mem-
branes are usually spared.
Tecth develop normally.
Typically a benign course
with normal life-span and
no significant functional
impairment.

Trauma causes extensive
blistering on the skin and
any mucosal membrane.
In one type (junctional EB
letalis of Herlitz-Pearson),
Gl involvement is
frequent, leading to
perforation, sepsis, and
death in early infancy. In
other subtypes, patients
follow a more indolent
course and survive to
adulthood, although
nonhealing cutaneous
wounds yield significant
morbidity.

Lesions heal with milia
formation and marked
scarring that can lead to
crippling deformities.

Red scaly skin; seccondary
bacterial infection; thick,
grayish brown scales after
age 3 mo.

Table continued on next page.
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Differential Diagnosis for Blistering Disorders (Cont.)

CONDITION ONSET PATHOLOGIC FEATURES  CLINICAL FEATURES

Congenital herpes In first Intracpidermal blisters  Blisters and bullae; positive

simplex virus 20 days:  with multiple thin- Tzanck smear and viral

infection mean = 6 walled vesicles on an culture; fever, poor feeding,
days erythematous base hypothermia, and lethargy.

Aplasia cutis Atbirth  Ulcer down to Absence of skin on scalp;
congenita (usually subcutaneous tissue similar cutaneous defects
autosomal dominant, may be present elsewhere,
but autosomal recess- limb abnormalities; some
ive also reported) cases associated with
epidermolysis bullosa.

Staphylococcal 230 Blisters below or Abrupt onset of erythema,

scalded skin days within granular layer  followed by blistering and

syndrome exfoliation; responds to
antibiotics.

Suction blisters At birth One or two blisters on
thumb, finger, radial aspect
of forearm, presumably due
to sucking in utero;
spontaneous resolution.

Reference: Lin AN, Carter DM: Epidermolysis bullosa: When the skin falls apart. J
Pediatr 114:349 -355, 1989.

Bullous Eruptions in the Newbom

Eruptions of v .icles (raised, fluid-filled lesions < | cm) and bullae (raised,
fluid-filled lesions > 1 ¢m) in the neonatal period are due to a variety of mostly
unrelated conditions, with different treatments and prognoses in each category.
The following table lists the principal criteria for the differential diagnosis of
bullous eruptions in the nursery.

Principal Criteria for Differential Diagnosis of Bullous Eruptions

DISEASF CHARACTER MUCOSAL OTHER
OR g DISTRI- INVOLVF-  ECTODERMAL
CONDITION LESIONS BUTION MENT DFFECTS SCARRING  COURSE

Epider- Clear blisters; Sites of Yes Yes Yes or no  Chronic
molysis sometimes trauma or or fatal
bullosa hemorrhagic  friction

noninflam-

matory base

Bullous Blisters, General, Possible
impetigo  clear, opaque, particularly
purulent flexures

Congenital Bullae and Palms, soles, Ycs s No (other
syphilis maculo- trunk, and than
papules limbs rhagades)

Table continued on next page.

Q

ERIC

PAFullToxt Provided by ERIC




Q

ERIC

PAFullToxt Provided by ERIC

38— Blistering

Principal Criteria for Differential Diagnosis of Bullous Eruptions (Cont.)

DISEASE
OR
CONDITION

CHARACTFR
O
LLESIONS

ISR
BUTION

MUCOSAL O1HFR
INVOIVE- FCTODFRMAL
MENT DIFFCIS

SCARRING

COURSE

Dermatitis
herpeti-
formis

Congenital
porphyria

Erythema
multiforme
bullosa

Dermatitis
medica-
mentosa
Papular
urticaria

Chickenpox
Smallpox

Kaposi's
varicelliform
cruption

Herpes
zoster
Bullous
erysipelas

Benign
familal
pemphigus

Vesicles and
bultac in
crops; also
urticari.
lesions
Erythema,
bullae, des-
quamation

Red urine,
photosen-
sitivity of
skin, erythe-
ma, bullae

Dusky red
circinate
plaques,
papules,
bullac
May be
vesicular

Papules,
bullae,

vesicles,
pustules

Vesicles,
pustules

Vesicles,
pustules

Vesicles

Raised
tender ery-
thema,
bullac
Vesicles and
bullac

(Hailey's discase)

In infants
face and
limbs
chiefly
involved

Anywhere

Areas
exposed to
sunlight

Trunk.
limbs, face

No
particular
site
Trunk
only or
limbs

Trunk,
face. limbs
Limbs,
trunk, face
Exposed
parts

Classical
girdle
Perium-
bilical,
limbs.
face, trunk

Anywhere

Some- No
times

Pigmented
teeth

No
No

Pre-cxisting
skin disease
of infantile
cczema or
Besnier's
prurigo

Ne No

Rarely  Nil

Minimal
in long-
standing
cases

Yes, if
deep

Pig-
mented
scars

One-third
curable,
Chronic
or
recurrent
Depends
on type,
depth, and
therapy

Chronic

Short or
recurrent

Short

Short or
recurrent

Short
Short

May be
fatal

Short

Short with
therapy

Benign
chronic

ol

Table continued on next page.
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Principal Criteria for Differential Diagnosis of Bullous Eruptions (Cont.)

DISEASF CHARACTFR MUCOSAL OTHER
OR OF DISIRI. INVOIVE-  FCTODFRMAL
CONDITION LESIONS BUTION MENT DEFECTS  SCARRING  COURSI
Contact Often Anywhere  No No No Short
dermatitis vesicles
and bullae

Phytophoto- Vesicles Arcas No Short
dermatitis and bullae exposed to
sunlight

Acrodermatitis  Crops Near s Hair scanty  No May be
enteropathica  scaling, orifices, fatal
vesizulo-  around eyes,
bullous clbows,
knees,
hands, fect

Reference: Lewis 1C, Sievea EM, Farquhar JW: Epidermolysis bullosa in the
newborn. Arch Dis Child 30:277, 1955, with permission.

BLOOD CULTURES

Changing the Needle When Inoculating Blood Cultures:
A No-Benefit and High-Risk Procedure

For some time now, in response to the high prevalence of H1V and hepatitis B
infections, the U.S. Centers for Disease Control has recommended that needles
should never be recapped in order to prevent unnecessary needle-stick injuries.
Yet, many phlebotomists and physicians routinely recap and change ncedles
before blood-culture inoculation. A group of pediatricians and pathologists at
the University of Virginia were concerned about this clinical paradigm and
designed a study to compare the extrinsic contamination rate in blood cultures
when the needle was and was not changed.

The investigators had 108 medical students obtain 182 blood specimens from
each other using standard methods. Each blood sample was inoculated into two
culture bottles. The first bottle was inoculated with the needle used for phlebotomy,
and the second was inoculated after a needle change. Of the 182 culture bottles,
4 (2.2%) were contaminated when the needle was not changed and 1 (0.69%) was
contaminated when the needle was changed. This small difference was found to
be statistically insignificant, and the possibility of having failed to detect a 5%
difference in contamination rate was small.

The conclusion of this study, therefore, was that the risk of needle-stick injury
incurred by changing the needle before inoculation of blood culture bottles seems
to be unjustified.

Reference: leisure MK, Moore DM, Schwartzman JD, et al: Changing the necdic
when inoculating blood cultures. A no-benefit and high risk procedure. JAMA 264:2111
2112, 1990. )
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BODY TEMPERATURE

A Comparison of Rectal, Axillary, and Inguinal Temperatures
in Fuil-Term Newbom Infants

What is the mean temperature in the various sites commonly employed for the
measurement of a newber Y's temperature? In the study described below, rectal
thermometers were inseried 2.5 cm into the rectum. Inguinal temperatures were
measured by abducting the infant’s leg, locating the femoral pulse, placing the
bulb of the thermometer lateral to the pulse site, and adducting the leg to create
a seal. Readings were recorded every 30 seconds after placement and were
discontinued when no change occurred for 90 seconds.

Mean and Maximal Temperatures and Ranges
Jor Rectal, Axillary, and Inguinal Sites

SITE MEAN TEFMPFRATURE (°F) RANGF ("I}
Rectal 98.7 97.6 100.4
Axillary 98.5 97.2 100.2
Inguinal 97.9 96.4 99.2

Referenve: Bliss-Holtz: J Nursing Research 38:85 87, 1989.

BONE MARROW EXAMINATIONS

Is There a Role for Bone Marrow Examinations
in the Child with Prolonged Fever?

When evaluating a child with prolonged fever, the question of whether or not
to perform a bone marrow examination is often posed. Bone marrow examinations
have been shown to be of great use for aid in the diagnosis of malignancy, but
their usefulness for detecting occult infections has been the source of a long and,
excuse the pun, heated debate. Recently, a group of physicians at the Texas
Children’s Hospital reviewed 414 cases of children with prolonged fevers in order
to assess this situation.

In their retrospective scries, noninfectious causes of prolonged fever were
revealed by the bone marrow examination in 34 (8.2%) of the 414 study patients
(e.g., malignant conditions such as acute leukemia, both newly diagnosed and
relapsed, lymphoma, solid tumors, and chronic myelocytic leukemia, in addition
to nonmalignant illness such as virus-associated hemophagocytic syndrome,
histiocytosis, and hypoplastic anemia). In the majority of these cases, a diagnosis
of myelopthisis was clinically suspeeted before the bone marrow was obtained.

An infectiov's etiology of prolonged fever was uncovered in 15 (3.6%) of the
febrile episodes. It should be noted that only one patient of the 414 children
studied had a positive marrow culture (for Salmonella, group D) without
concurrent positive cultures from any other source. In patients who were
immunocompetent, the yield of positive marrow cultures was rather low (1.9%),
whereas in immunocompromised children (particularly those with AIDS) the
yield was 8.7%.
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With these data in mind, the following conclusions were reached.

1. Bone marrow examination is indicated in the child with prolonged fever
and clinical or laboratory evidence consistent with malignancy.

2. Bone marrow examination may be helpful in ascertaining the diagnosis of
opportunistic infection in the febrile, immunocompromised patient, espe-
cially a child with AIDS.

. Bone marrow examination in the child with prolonged fever but no findings
suggestive of malignancy or immunodeficiency is probably not warranted
as a means of detecting occult infection,

Reference: Hayani A, Mahoney DH, Fernbach DJ: Role of bone marrow examination
in the child with prolonged fever. J Pediatr 116:919-920, 1990,

BREAST MASSES

Breast Masses and Lesions in the Infant,
Child, and Adolescent

Lesions and masses of the breast generate a great deal of concern upon
discovery. This holds particularly true for such lesions among the pediatric age
group, despite the fact that the overwhelming majority of lesions in this population
are benign. There do, however, exist some lesions that require ‘mmediate atten-

tion (e.g., mastitis in the ncwborn or developing breast and the rarely occurring
malignancy). Clinicians, therefore, need to be able to recognize and assess these
lesions in order to offer appropriate treatment and reassurance to their patients.
As each age group seen in pediatrics (i.c., neonatal, prepubertal, and adolescent)
has its own set of breast masses or lesions, we present the differential diagnosis
in a chronologic manner:

Infancy

1. Neonatal hypertrophy presents as a palpable, tender mass with or without
a milky nipple secretion (“witch’s milk™}, which is most likely due to a low
prolactin level in a premature infant that rises postnatally to that of a
normal-term infant. The milky discharge should abate within 4 to 6 weeks
of life, although it may take up to | year for the breast enlargement to
recede.

. Mastitis and resultant abscess present as a tender, erythematous breast
mass, usually with fever. This is, perhaps, the only breast lesion in the
pediatric population that requires immediate intervention. Mastitis and
resultant abscesses tend to occur in the infant aged 2 weeks to 6 months,
but can occur at any time. Both gram-positive organisms (e.g., Staphylo-
coceus aureus) and gram negative organisms (e.g., £. coli) arc common
culprits; antibiotic therapy, therefore, should be broad in its spectrum.
Warm compresses are also useful. Septicemia is a concern in the young
infant. Increased pressure and inflammation from the infection itself and
surgical drainage by an overzealous surgeon can result in future deformity
of the breast in an infant or prepubertal girl.

o4
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3. Polythelia is the preser.ce of one or more supernumerary nipples along the

“milk-line,” which extends from the axilla to the symphysis pubis. About
50% of the patients with polythelia have some other congenital anomaly;
renal anomalies lead the list.

Prepubertal

L.

Premature thelarche refers to the onset of bilateral or unilateral breast
development before the age of 7%. It is most likely a disorder of hypothalamic
hormone receptor sensitivity, as opposed to hypothalamic-pituitary tract
tumors or primary ovarian neoplasms.

. Precocious puberty

. Unsustained puberty

. Pseudopuberty

. Gynecomastia (breast enlargement in males)

. Polythelia/polymastia (the presence of more than 2 breasts)

Adolescence

1.

Thelarche: normal development of the female breast which may begin as
early as age 8 but, on average, occurs at age 11.

. Gynecomastia
. Fibroadenoma is the most common breast lesion of adolescent females. It pre-

sents as a unilateral, mobile, slowly growing, isnlated. rubbery mass (1-8 cm
in size). These Jesicns are benign.

. Juvenile giant fibroadenoma is a rapidly growing fibroadenoma seen most

commonly in adolescent black females. It is a benign tumor usually treated
by surgical excision.

. Cystosarcoma phylloides is a rapidly growing, large breast mass seen com-

monly in adolescent black females. It is firm to palpation, has discrete mass
borders, and can cause skin or nipple retraction, necrosis, and discharge.
Conversion to a malignant tumor has been reported and surgical excision is
recommended.

. Cystic breast disease involves cystic lesions in the breast that become painful

during the perimenstrual period. Because the disease is self-limiting and
usually resolves at the close of adolescence, hormonal manipulation is ill-
advised.

. lntraductal"éf)apilloma is a benign, subareolar, cylindrical mass with or

without a brown to frankly bloody discharge.

. Virginal breast hypertrophy refers to the symmetric enlargement of all breast

tissue after puberty. No specific hormonal imbalance has been identified.
The breasts can be quite painful and their size embarrassing.

. Trauma-induced mass (fat necrosis) can result in subsequent scarring with a

firm, palpable nodular mass.

. Polythelia/polymastia
. Carcinoma
. Metastatic sarcoma

Reference: Dudgeon D1.: Pediatric breast lesions: Take the conservative approach.

Contemp Pediatr 2:61 73, 1985.
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BREATHHOLDING

Breathholding Speli or Idiopathic Epilepsy?

Breathholding is a common occurrence in infants and children 6 raonths to 4
years of age, with about 5% having at least one breathholding spell and some
losing consciousness during & prolonged attack. The onset is always with crying,
and the characteristic picture of crying and breathholding distinguishes benign
episodes from convulsions. The behavior almost always disappears before school
age. Some advise parents to leave the room during breathholding to discourage

the behavior, but this may be difficult to carry out.
Features of breathholding that distinguish it from grand mal seizures are
shown in the accompanying table

Distinguishing Features of Breathholding and Grand Mal Seizures

GRAND MAL
(IDIOPATHIC FPILFPSY)

ANOXIC CONVULSION
(BREATHHOLDING SPELL)

Age of onset

Family history

Precipitating
factors

Qccurrence
during sleep

Posture

Sequence and
patterns

Perspiration

Heait rate

Duration

Incontinence and
tongue biting

Postictal state
Interictal EEG

Oculocardiac
activation

Ictal EEG

Rarely in infancy

None or positive {or epilepsy

Usually absent (or specific
sensory stimuli or nonspecific
stresses)

Common

Variable

Single cry (may be absent) with
loss of consciousness — tonic
— clonic phases. cyanosis may
occur later in attack; flushed
at first, pale after attack
Warm swcat

Markedly increased

Usually > 1 minute

Common

Confusion and sleep common
Usually bilateral discharges
No response or bradycardia;
7% may have asystole of less
than 4 seconds; asymptomatic
Generalized, high-voltage
polyspike discharges, gradually
subsiding into slow waves and
depression for several minutes

Often begins in infancy

Often positive for breath-holding spell
or {ainting

Usually present (specific ermotional or
nociceptive stimuli)

Never

Usually erect

lLong crying or single gasp, cyanosis or
pallor — loss of consciousness — limp-
ness — clonic jerks — opisthotonos —
clonic jerks

Cold sweat

Decrcased, asystole. or slightly
increased

Usually | minute or less

Uncommon (but may occur)

No cnnfusion. Fatigue common
Usually normal

About 509 have asystole > 2 seconds,
usually > 4 seconds; attack may be
precipated

Isoelectric pattern preceded and fol-
lowed by diffuse high-voltage delta
waves, promptly reverting to normat
pattern upon recovery of consciousness

References: Lombroso CT, Lerman P: Breathholding spells (cyanotic and palid
infantile syncope). Pediatrics 39:563, 1967.
Dimario FJ: Breath-holding spells in childhood. Am J Dis Child 146:125 131, 1992,
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BUGS

Bugs in the Band-Aid Box

Wide-eyed and frightened, they appear with white knuckles clutching the
metal Band-Aid box. Their gaze is intense and expectant.

You suspect what is in the box without having them tell.

“Is it alive?” you ask phlegmatically.

Fre juently, residents of the Band-Aid box include the following:

Crab Lice (Phthirus pubis)

This small (I mm), round, reddish-brown louse causes itching. Transmission
is by close personal contact. On close examination, the crab louse is found in the
pubic area with its head buried in a hair follicle or clutching two adjacent hairs.
The dark nits are frequently difficult to find. Crabs may infest the chest and
axillary hair as well as the eyelashes. Treatment: 25 per cent benzyl benzoate or
gamma benzene hexachloride on two successive days. Infested eyelashes are
treated with daily application of yellow oxide of mercury.

Crab louse (Phthirus rubis)

Scalp Lice (Pediculus humanus vai. capifis)

This long (up to 4 mm), slender, white louse causes pruritus and excoriations
with frequent secondary infection. The densest involvement is posteriorly. behind
the ears. There may be tender occipital nodes as well 2s excoriated bites on the
neck and shoulders. You may not find the adult louse, out the small white nits
glued to hair shafts are obvious. Nits fluoresce under Wood's light. Treatment:
Gamma benzene hexachloride shampoo for two day:, repeated in a week. Comb
out nits with a fine-toothed comb.

Body lice (Pediculus humanus var. corporis)

The adult louse is 1 to 4 mm long and lives, loves, and lays eggs (nits) in the
seams of clothing. This louse feeds on the body, leaving an urticarial wheal with
a hemorrhagic central punctum.

Examination of the skin reveals parallel linear excoriations that often are
secondarily infected. Trearment: Thorough laundering of clothes and bedding.
Iron all seams. Bedding and clothing may be dusted with 10 per cent DDT
powder. | per cent gamma benzene hexachloride may be applied topically once.

Head or body louse ( Pediculus humanus
Vor, capitis or corporis)
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Pinworms (Enferobius vermicularis)

The patient may find smali, white worms at the anal orifice in the early
morning hours. Infestation produces intense perianal pruritus, which leads to
excoriations, lichenification, and infection. Bruxism and nightmares are common.
The diagnosis is usually made by identifying ova on transparent tape that has
been pressed to perianal skin at bedtime. Treatmen:: The Medical Letter has
recommended pyrantel pamoate (Banminth) (11 mg/kg) as a single oral dose.
Mebendazole, 100 x one dose, regardless of weight, may also be used. The
treatrent should be repeated in two weeks.

et

Female pinworm ( E. vermicularis)

Maggots (Fly Larvae)
Rarely, maggots will be picked from an open sore, the nose, the ear canal, or
from the stool.

Maggot

Fish Tapeworm (Diphyliobothrium latum)

This is a very large cestode that produces enormous numbers of yellowish
eggs. It has been an occupational disease of Jewish housewives who taste raw
ground fish to check seasoning when making gefilte fish. Thus, its incidence may
be decreasing (at least in this population). Immobile, white, flat segments may be
found in the stool. Treatment is with niclosamide. 1 gm for children under 35 kg
and 1.5 gm for children over 35 kg. The tablets should be chewed thoroughly.

Fish tapeworm ( D. latim)

Beef Tapeworm (Taenia saginafta)

Gravid, white, mobile segments of this worm may be passed in the stool.
Treatment: Quinacrine, 200 mg every 5-10 min for four dosages, on an empty
stomach, followed by a magnesium sulfate purge 2 to 4 hr later. Niclosamide may
also be employed in the same dose as for fish tapeworm.

38




Beef tapeworm (7. saginata)

Roundworm (Ascaris lumbricoldes)

Ascaris lumbricoides is characterized by an elongated. cylindric, nonsegmented,
translucent, flesh-colored body 15-35 cm long. A cosmopolitan worm, ascaris
infects 25 per cent of the world’s population. One or more worms may be passed
in the stool or, less frequently, vomited. Worms have been known to crawl out of
the nose, ear, and umbilical fissures! Treatment: Piperazine citrate syrup 75 mg/
kg daily x 2. Pyrantel pamoate may also be employed as a single-dose therapy (11
mg/kg with a I-gm maximal dose).

Roundworm (A. lumbricoides)

Debris

Vegetable particles, such as seeds (corn), stems, and celery, and other debris,
like dirt, gravel, stringy fuzz, and cellophane, can be swollen and discolored by
passage through the alimentary canal. Even a normal person would be alarmed,
and the person with parasitophobia will be in panic. Treatment: Show the patient
the characteristics of the debris by hand lens or dissecting microscope.

Miscellaneous

Products of conception, menstrual blood clots thought to be products of
conception, “grape-like bodies™ of hydatidiform mole, fragments of tampons, and
clotted mucus and blood from cystitis have all made it to the Band-Aid box.

Reference: Gottlieb AJ, Zamkoff KW, Jastremski MS, Sesizo A, Imboden KJ: The
Band-Aid box. In The Whole Internist Catalog. Philadelphia, W.B. Saunders Company.
1980, pp 497-499. with permission.

Keeping Bugs atf Bay

For those of you who hate bugs of all kinds, including mosquitoes, chiggers,
flies, and ticks, the following advice from The New York Times ought to come in
handy. We hope this makes your summer more pleasant and a bit iess itchy.
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Keeping Bugs at Bay (Cont.)

Entomologists predict clouds of mosquitos this summer, a result of heavy
spring rains. Drain all stagnant water on roofs and in yards. Chiggers, flies and
other insects will also be out looking for food. Here are ways to keep flying pests,
particularly mosquitoes, from assaulting you.

Repellents

Clothing
Perspiration

Chlorine

Sun oil

Food and fragrance

Repellents containing DEET are most effective, but
apply with care. Do not apply to hands or face or use in
concentrations stronger than 50 percent; 1S percent is
recommended.

Don’t look like a flower. Many bugs are attracted to
bright colors.

Wash off perspiration. Sweat produces a scent that at-
tracts bugs.

Add a capful or two of chlorinated bleach to your bath
water or take a swim in a chlorinated pool. The smell
repels most insects.

Oily sun screens make skin too slippery for insects to get
a grip.
Avoid alcohol and foods high in serotonin, like bananas

and nuts. Mosquitoes are attracted to those scents.
Avoid perfume, cologne and hair spray.

Sources: Dr. Roger Grothaus, Raid Center for Insect Control, Racine, Wis., and Dr.
Jeffrey D. Bernhart, New York City Department of Health.

From Guidepost: Keeping bugs at bay. The New York Times, 1991, with permission.
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Oh, for boyhood’s painless play,
Sleep that wakes in laughing day,
Health that mocks the doctor’s rules,
Knowledge never learned of schools,
Of the wild bee’s morning chase,

Of the wild flower’s time and place,
Flight of fow] and habitude

Of the tenants of the wood;

How the tortoise bears his shell,
How the woodchuck digs his cell,
And the groundmole sinks his well;
How the robin feeds her young,
How the oriole’s nest is hung,
Where the whitest lilies blow,
Where the freshest berries grow,
Where the ground-nut trails its vine,
Where the wood-grape’s clusters shine,
Of the black wasp’s cunning way,—
Mason of his walls of clay,—

And the architectural plans

Of gray-hornet artisans!—

For, eschewing books and tasks,
Nature answers all he asks,

Hand in hand with her he walks,
Face to face with her he talks,

Part and parcel of her joy,—
Blessings on the barefoot boy!

John Greenleaf Whittier
The Barefoot Boy

L 4
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CALCIUM

Idiopathic Hypercalciuria in Childhood

The most common metabolic cause of renal calculi in adults is idiopathic
hypercalciuria (IH). Children with 1H have been noted with increasing frequency
to present with a myriad of lower urinary tract signs and symptoms, including
calculi, renal colic, hematuria (gross and microscopic), dysuria, frequency-
urgency syndrome, pyuria, proteinuria (<100 mg/day), enuresis, osteopenia,
failure to thrive, and recurrent urinary tract infections. Given the rather sig-
nificant manifestations of IH in childhood, the potential that these ct ildren will
become stone-formers in adult life, and the well-known morbidity of urolithiasis
in adults, the following review of idiopathic hypercalciuria in childhood is
offered.

1. Definition: Hypercalciuria is an abnormally high urine calcium excretion
rate (>2 mg/kg body weight/day) and is either primary (idiopathic) or
secondary to a variety of pathologic entities. Investigators have identified
two types of 1H: absorptive IH, which involves a defect of the intestinal
absorption of dietary calcium; and renal leak [H, which is related to a
defzct of incomplete renal tubular reabsorption of filtered calcium.

. Disorders Associated with Hypercalciuria

Immobilization* Hyperparathyroidism
Diuretic therapy (e.g., furosemide)* Cushing’s syndrome
Corticosteroid therapy* Medutlary sponge kidney
Type | renal tubular acidosis Lead poisoning
High dietary calcium Tubular dysfunction
Sarcoidosis (e.g., Fanconi’s syndrome,
Syndrome of inappropriate ADH Wilson's disease)
secreticn Juvenile rheumatoid arthritis

. Factors Affecting Renal Calcium Excretion

Glomerular filtration rate Vitamin D metabolism (both at the
Extracellular volume intestinal and renal tubular levels)
Serum calcium Parathyroid hormone
Serum phosphate Calcitonin
Blood acid-base status Glucocorticoids
Dietary intake of calcium Mineralocorticoids

and sodium Diuretics (e.g., furosemide)

*The most common causes of hypcrcalciuria in childhood are indicated by the asterisk.
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4. The laboratory approach to evaluating a child with suspected hypercalciuria

Random urine calcium/creatinine ratio
a. If the urine calcium/creatinine ratio is <0.18 mg/mg. quantify with a
24-hour urine
b. If the 24-hour urine [Ca] > 2 mg/kg body weight, RULE OUT:
i. Secondary causes of hypercalciuria (obtain serum calcium, phosphate,
magnesium, bicarbonate, alkaline phosphatase, and blood pH
ii. Urinary tract infections (perform urine culture).

5. Therapev’.c appreaches to children with noncalculi urinary tract disorders
due to IH.

a. General treatment measures include a fluid intake large enough to allow
a high urine flow rate bu not large enough to complicate disorders such
as enuresis. Excess salt intake should be avoided because increased
dietary sodium and the subsequent increased renal filtered sodium load
can lead to hypercalciuria. Dietary oxalate (e.g., fruit juices, chocolate,
tea) should be avoided because urinary oxalate can serve as the nidus for
carly urinary calcium crystalization.

b. Dietary calcium. Although restricting dietary calcium in adults with
renal stones secondary to IH is frequently recommended, such restriction
is usually not irdicated in the growing child. A positive calcium balance
is optimal for normal development and bone and tissue growth.
However, the restriction of dietary calcium is probably indicated in
children who develop kidney stones due to absorptive IH and are at risk

e for destructive renal disease— but, again, the dietary calcium restriction

. should be limited as much as possible. Children who experience recur-
rent gross hematuria and severe frequency-urgency syndrome due to
absorptive 1H are the only patients who should be prescribed moderate-
to-severe dietary calcium restrictions.

¢. Pharmacologic therapy. The physician should carefully weigh the risks
of the disease’s morbidity against the potential side-effects of pharmaco-
logic agents. Children presenting with recurrent gross hematuria, debili-
tation or severe frequency-urgency syndrome, severe dysuria, persistent
urinary incontinence, severe abdominal pain, or recurrent urinary tract
infections are all possible candidates for drug intervention.
Thiazides are the most commonly prescribed agent for IH. These drugs
presumably enhance calcium reabsorption in the ascending loop of Henle.

Reference: Heiliczer JD. Canonigo BB, Bishof NA, Moore ES: Noncalculi urinary
tract disorders secondary to idiopathic hypercalciuria in children. Pediatr Clin North Am
34:711 718. 1987,

Nondairy Foods Rich in Calcium

Consider caring for a lactase-deficient child who required a high dietary
calcium intake. Which calcium-rich foods could you use rather than resorting to
medicinal calcium supplements? A few examples of other-than-cow-in-origin
calcium are as follows:

63

Q

ERIC

PAFullToxt Provided by ERIC




CALCIUM: mg
PER AVERAGE SERVING
Cereals
Barley cercal, Gerbers, | cup .. 23]
Oatmeal, % cup
Pablum barley ccreal,
% cup, cooked
Pablum cereal, mixed,
% cup, cooked

Cereal Flours
Cornmeal, whole grain, | cup
Soy flour, low-fat, 1 cup
Wheat flour, self-rising,
enriched, | cup
Fish
Herring, canned, solids
and liquids, 3% 0z ........ 147
Mackerel, canned, 3%5 0z ..... 260
Sardines, Atlantic, canned
inoil, 3% o0z ............. 354
Smelt, Atlantic, canned,
3A0Z v e 358

Fruits
Figs,dried. 3% 07 ............ 126
Oranges, | large

Candidal Infection—54

CALCIUM: mg
PER AVERAGE SERVING

Nuts
Almonds, unblanched, 34 oz
Brazil nuts, 3'4 oz

.. 254

Legumes and Seeds
Soybean curd (Tofu),4 07 ....
Beans, common, dried,
Y2 cup
Garbanzo beans, dried,

Sunflower seed kernels,
3A0Z e e 120

Syrups and Sugars
Molasses, cane, third extraction,
blackstrap, 3% oz
Maple sugar, 3%4 0z ......... 180

Vegetables
Broccoli, cooked, | cup
Spoon cabbage, raw, 32 0z ..
Collards, cooked, '4 cup
Dandelion greens, cooked.
1A cup
Lamb’s-quarters, cooked,

Reference: American Academy of Pediatrics: Pediatric Nutrition Handbook, 2nd ed.
Elk Grove Village, 1L, American Academy of Pediatrics, 1985, p 372.

CANDIDAL INFECTION

Penile Plaque—An Early Sign of Neonatal Candida infection

Systemic candidal infections occur in immunosuppressed and immunocom-
promised patients, particularly thosc whose normal bacterial flora are suppressed
by the use of broad-spectrum antibiotics. Diagnosis of candidal infection is often
delayed by the failure to suspect fungal disease as well as by delayed growth of
yeast from patient specimens.

The premature neonate is both immunodeficient and likely to be treated with
multiple antibiotics. The use of indwelling catheters provides an additional risk
factor for the development of candidal infection.

The development of a white plaque adherent to the tip of the penis but
beneath the foreskin of male premature infants may provide carly evidence of
candiduria and disseminated candidal infection. Urine, blood, and cerebrospinal
fluid and/or endotracheal aspirate cultures should be used to confirm the
suspicion provoked by this finding. The detection of the penile plaque allows
carly initiation of antifungal therapy. It is hypothesized that the plaque is formed
by Candida that originates in the perineum or the urine and then forms visible
growth in the moist area underlying the foreskin.
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Careful examination of the genitalia is important even in the intensive care
nursery.

Reference: Ruderman JW: A clue (tip-off) to urinary infection with Candida. Pediatr
Infect Dis J 9:586-588, 1990.

CAROTENEMIA

Carotenemia or, Belter Expressed, Hypercarotenemia

Carotenemia is a common condition characterized by a yellow-orange
discoloration of the skin and concomitant elevated serum carotene levels. The
majority of these cases are harmless and due to the ingestion of large amounts of
carotene-rich foods over a long period of time (e.g., carrots, sweet potatoes,
squash). The syndrome is associated rarely with disease entities such as diabetes
mellitus and hypothyroidism.

Conditions Associated with Carotenemia

Excessive dietary intake (the most Liver disease

common cause of carotenemia) Renal disease (e.g., chronic
Diabetes mellitus glomerulonephritis and
Hypothyroidism nephrotic syndrome)
Simmonds’ disease (panhypopituitarism) Inborn errors of metabolism
Hypothalamic amenorrhea Familial conditions
Anorexia nervosa Malaria
Human castrates

Clinical Manlifestations

. Yellow pigmentation of the skin, most prominently on paims, soles, and naso-
labial folds

. Carotene is excreted by the sebaceous sweat glands; thus, the discoloration of
the skin is most prominent where sweating is most profuse.

. It gradually extends over the body.

. Sclera are always spared from carotene staining. (Corneum of the skin has a

high lipid content with an affinity for carotene; the mucosa has no affinity ta
carotene.)

. Elevated serum carotene level.
. Patients rarely complain of constitutional symptoms, such as loss of appetite,
malaise, itching, and right upper quadrant abdominal pain.

Differential Diagnosis

Jaundice

Lycopenemia (orange-reddish discoloration of the skin due to an increased
consumption of lycopene-rich foods, especially tomatoes)

Excessive ingestion or percutaneous absorption of chemicals such as quinacrine,
mepacrine, dinitrophenol, saffron, picric acid, and canthaxanthin, the major
coloring constituent in “tanning capsules.”
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Treatment

Avoid carotene-rich foods but consume a well-balanced dict. The yellow
discoloration resolves over several weeks to months, although serum carotene
levels drop severely after only 1 week of a carotene-poor diet. If carotenemia does

not resolve or an underlying etiology is suspected, an appropriate investigation
should ensue.

Foods High in Carotene Content

Vegetables Fruits Other
Alfalfa Rutabagas Apples Butter
Asparagus Spinach Apricots Egg yolks
Beans Squash Berries Milk
Beet greens Sweet potatoes Cantaloupes Palm Oil
Broccoli Yellow turnips Figs Yellow corn
Carrots Watercress Mangoes Yellow fat
Chard Oranges

Collard greens Papayas

Cucumbers Pawpaws

Endive Peaches

Escarole Pineapples

Kale Prunes

Adapted from: Leung AKC: Carotenemia. Advances in Pediatrics 34:223- 248, 1987.

CAT SCRATCH DISEASE
Diagnostic Criteria for Cat Scratch Disease

Cat scratch diseasc is a self-limited bacterial infection that is usually
transmitted to humans by felines, although other animals have been implicated.
It presents primarily in children with a single lymph node enlargement or regional
lymphadenitis and an ocular, skin, or mucous membrane lesion in the region of
the adenitis. Other manifestations include fever, malaise, headache, anorexia,
rash, sore throat, splenomegaly, and, rarely, a severe, chronic, systemic form of
the illness. The symptoms can last for weeks to months.

The most important historical information in confirming a diagnosis of cat
scratch disease is whether or not the patient has had contact with a cat; 99% of
cat scratch disease patients have had such contact, and 78% of that population
have had contact with a kitten. An inoculation site is also vital to the diagnosis.
Of the criteria listed below, at least 3 of the 4 noted are required for diagnosis of
cat scratch disease. To these criteria most cat scratch afficianados would add
pertinent iaboratory data to rule out other causes of lymphadenopathy.

. Single or regional lymphadenopathy.
. Animal contact, with a scratch or inoculation lesion.
. Positive cat scratch skin test.
. Node or inoculum site with compatible histopathology or Warthin-Starry
stain positive organismis.
k]
56




54 —Cervicitis

Difterential Dlagnosis

Other infections causing adenopathy:
Infectious mononucleosis Streptococcal infection Toxoplasmosis
Mycobacterial infection Tularemia Sporotrichousis
Staphylococeal infection Syphilis

Other fungi

Noninfectious disorders:
Lymphoma Congenital cysts
Sarcoid Kawasaki disease

Reference. Moriarty RA, Margileth AM. Cat scratch diseasc. Infect Dis Clin North
Am 1:575-590, 1947,

Unusual Manifestations of Cat Scratch Disease

Common associated symptoms of cat scratch disease include fever, malaise,
headache, anu myalgia. One or more of these symptoms occur in approximately
50% of patients with the disease. In addition, approximately 50¢; of patients will
have or reczll a painless papule at the site of the scratch. The papule may progress
to form a pustule or a vesicle, but it resolves spontaneously after 1to 3 weeks and
usually precedes the development of lymphadenopathy by several weeks.

A small number of patients with cat scratch disease may develop unusual
manifestations, many of which suggest disseminated involvement. These unusual
features include the following:

Encephaiopathy Erythema multiforme
Radiculitis Pruritic, maculopapular rash
Oculoglandular syndrome Atypical pneumonia
Thrombocytopenia Osteolytic bone lesions
Erythema nodosum Hepati~ and splenic granulomas

Because it is now known that at least some of the above unusual manifestations
of cat scratch disease may be seen in patients without associated lymphadenopathy,
it is impertant to keep this diagnosis in mind when patients are seen with any of
the problems listed.

References: Carithers HA: Cat-scratch discase: An overview based on a study of 1,200
paticnts. Am J Dis Chiid 139:1124 1133, 1985; Delahoussaye PM, Qsborne BM: Cat-
scratch discase presenting as abdominal visceral granulomas. J Infect Dis 161:71 78,
1990: Daye S, McHenry JA, Roscelli JD: Pruritic rash associated with cat scratch disease.
Pediatrics 81:559 561, 1988: Malatack JJ, Altman HA, Nard JA: Cat-scratch disease
without adenopathy. J Pediatr 114:101 104, 1989.

CERVICITIS

Cervicitis and Vulvovaginitis in the Adolescent

There exists much overlap in the clinical presentations of cervical, vaginal,
uterine, fallopian tube, and urinary tract infections. Most of these entities share
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the same symptoms such as dysuria, vulvar pruritis, dyspareunia, and increased

or altered vaginal discharge. 1t is essential, therefore, when evaluating adolescent
women with such complaints to (1) exclude the diagnosis of upper tract disease,
such as endometritis, salpingitis, and pyelonephritis; (2) differentiate among
vaginitis, cervicitis, urethritis, and cystitis; and (3) identify the specific etiologic
agent that is causing the infection so that the proper treatment can be prescribed.
Listed below are the various causes of vulvovaginitis and cervicitis:

I. Vulvovaginitis

a.

b.
C.
d.

o

Physiologic leukorrhea (normal vaginal discharge that increases in volume
with estrogen stimulation)

Candidiasis (c.g., Candida albicans and Torulopsis glabrata)
Trichomoniasis ( Trichomonas vaginalis)

Bacterial vaginosis (this entity occurs in 30 to 50% of women with
vaginitis, making it the most common cause of abnormal vagiral discharge.
It is probably the result of an interplay between the overgrowth of
Gardnerella vaginalis and various anaerobes, and the subsequent decrease
in the presence of lactobacilli that normally inhabit the vagina)

Foreign body (e.g.. tampons, IUDs, etc.)

. Allergic or contact vulvovaginitis (e.g., contact with soaps and other

cleaning agents, spermicides, lubricants, douches, sanitary napkins, nylon
or rayon underwear, obesity, hot weather, poor hygiene, etc.)

Allergic seminal vulvovaginitis

Psychosomatic illness should be considered when an adolescent frequently
presents with vaginal symptoms but without objective evidence of vulvar
or vaginal inflammation or discharge.

2. Other Causes of Vulvovaginal Complaints

a.

b.

Systemic conditions.

i. Fistulas from the bladder or rectum (e.g. Crohn’s disease, Stevens-

Johnson syndrome, Behget's syndrome)

ii. Tropical ulcerations (e.g.. amebiasis, filariasis, tuberculosis, schisto-
somiasis)

iii. Systemic illnesses (e.g.. typhoid, smallpox, varicella, measles, scarlet
fever)

iv. Dermatologic complaints (e.g., atopic dermatitis, seborrheic dermati-
tis, psoriasis, lichen sclerosus)

v. Anatomic anomalies (e.g., aberrant urethral orifice, labial agglutina-
tion, urethral prolapse)

Vulvar lesions

i. Condyloma acuminatum ix. Bartholinitis

ii. Genital herpes X. Skenitis

iii. Syphilis xi. Tumors (e.g.. carcinoma,
iv. Chancroid sarcoma, botryoides,

v, Lymphogranuloma venereum vaginal polyps)

vi, Granuloma inguinale xii. Pemphigus
vii. Pediculosis xiii. Acute ulcerative vulvitis
viii, Scabies xiv. Lipschiitz ulcer
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3. Cervicitis

Whatever its etiology, cervicitis should be considered a sexually transmitted
disease with great potential to spread to other sexual partners as well as to

extend, in the case of contact, from the cervix to the endometrium and salpinx.
Etiologies include:

a. Chlamydia trachomatis

b. Neisseria gonorrhoeae

c. Herpes simplex virus

d. Possible etiologic agents include Mycoplasma hominis, Ureaplasma
urealvticum, and group B streptococci.

Reference: Rosenfeld WD, Clark J: Vulvovaginitis and cervicitis. Pediatr Clin North
Am 36:489 511, 1989.

CHEST PAIN

Cornmon Causes

Costochondritic Mitral valve prolapse
Arthritis Musculoskeletai (strain, occult trauma)
Infectious costochondritis Pneumonitis
Tietze’s syndrome Psychogenic

Cough Reactive airway disease

Herpes zoster Sickle-cell disease

Idiopathic Trauma

Indigestion (heartburn, esophagitis)

Uncommon Causes

Arrhythmia leuritis/pleurisy
Congenital heart disease Pneumothorax
Congestive heart failure Precordial catch
Esophageal (trauma associated

with vomiting, foreign body)

Rare Causes

Cholecystitis Myocardial ischemia (e.g., anomalous
Diaphragmatic irritation coronary artery)
Abscess Myocarditis
Fitz-Hugh- Curtis syndreme Osteomyelitis (vertebrae, ribs)
Peritonitis Peptic ulcerative disease
Ruptured viscus Pericarditis
Tumor Pneumomediastinum
Endocarditis Pulmonary embolism
Juvenile rheumatoid arthritis Rheumatic fever
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CHOLESTEROL

Screening and Managing Cholesterol Levels in Children

The following table summarizes the American Academy of Pediatrics (AAP)/
American Heart Association’s (AHA) and the National Cholesterol Education
Program’s (NCEP) recommendations for testing and managing cholesterol in
children. The American Health Foundation’s (AHF) recommended uaniversal,
population-based appreach to cholesterol control is also presented in outline.

Recommendations for Screening and Managing Cholesterol in Children

High-risk, patient-based approach

AAP AHA
RECOMMENDATIONS

NCEP RFCOMMFENDATIONS

Screening
strategy

Sereening
method

Management

Screen children over 2 yr
of age who have a fumily
history of hyperlipidemia
(parent, sibling, grand-
parent. uncle. auni) or
carly myocardial infare-
tion (males under 50 yr.
females under 60 yr).

Sereen initially with fast-
ing lipid profile. Repeat
and average L.DL-C. If
clevated. exclude second-
ary causes of
hyperlipidemia.

Screen children over 2 yr who have a parental
history of hyperlipidemia (>>240 mg/dl total
cholesterol) or a family history of early CAD
(under 55 yr for males and females).* Also con-
sicler screening if family history is not obtainable
or patient has several risk factors for CAD inde-
pendent of history (obesity. hypertension,
smoking).

1f child has family history of carly CAD. screen
initially with two lipid profiles."

In other high-risk patients. screen initially with
nonfasting total cholesterot. If total cholesterol is
borderline (170 199 mg:dl). repeat and average
results. If initial screening measurement is 200
mg.dl or more, o the average of two measure-
ments is >>170 mg/dl, perform two lipid profiles.’

Total cholesterol is normal (< 170 mg/dl): Rou-
tine care, repeat cholesterol testing 5 yr later.

Low-risk lipid profile (LDL-C <110 mg/dl, less
than 75th percentile): Routine care, repeat lipid
profile every S yr.

Moderate-risk lipid profile (I.D1.-C 110 129 mg,
dl. 75th to 95th pereentile): Dietary counseling,
follow-up lipid profile in 1 yr.

High-risk lipid profile (1LD1-C 2130 mg/dl, 95th
percentile): Dietary counseling, perform lipid
profiles on parents. initiate step | diet. Repeat
lipid prefile in 6 wk. If unchanged, intensify step
1 dict and repeat lipid profile in 3 mo. If still
unchanged, initiate step 2 dict and repeat lipid
profile in 3 mo. Refer to lipid specialist if dict
therapy ineffective.

*The NCEP defines a family history of carly CAD as having pzrents or grand paients 55 yr of age or under
who have had one or more of the following: coronary atherosclerosis diagnosed by coronary arteriography:
balloon angioplasty or coronary artery bypass surgery, documented myocardial infarction. angina

, pectoris, peripheral vascular discasc, cerebrovascular disease. or sudden cardiac death.

A repeat nonfasting totai cholesterol measurement or seeend fasting lipid profile should be done no sooner
than I wk after initial test and no later than 8 wk after initial test. The second measurement is unacceptable
if the total cholesterol or LDL-C leve! is within 30 mgid! of the initinl measurement. If unacceptable.

obtain a third measurement. . .
Tahle continued on next page.
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Rrcommendations for Screening and Managing Cholesterol in Children (Cont.)

Universal, population-based approach (recomniznded by AHF)

Screening Screen all children over 2 yr of age. Consider repeat screcning every 5 yr
strategy thereafter.

Screening Screen initially with nonfasting total cholesterol, and proceed to fasting lipid
method profile if levels are elevated as described above under NCEP
recommendations. :

Management See recommendations above.

Reference: Modified from Schuman AJ: A guide to office cholesterol testing. Contemp
Pediatr October:17-42, 1991.

CLINICAL JUDGMENT

Quantifying Judgment in the Evaluation of Sick Children

We all use judgment and experience to distinguish the “sick” child from the
“not-so-sick” child. No amount of wisdom and no laboratory test will make this
distinction accurate in every case, but the scale below will help you quantify
your judgment, or at least it will help you recognize how you reach your own
conclusions.

Six Observation [tems and Their Scales*

3 MODERATF 5 SEVFRF
OBSERVATION ITEM 1 NORMAIL IMPAIRMENT IMPAIRMENT

Quality of cry Strong with normal  Whimpering or Weak or moaning or
tonc or content and  sobbing high pitched
not crying

Reaction to parentat  Cries briefly then Cries off and on Continual cry or
stimulation stops or content hardly responds
and not crying

State variation If aware, stays Eyes close briefty - Fails:  scep or will
awake: orif asleep  awake; awakes with  npot r¢ -
and stimulated. prolonged
wakes up quickly stimulation

Color Pink Pale extremitics or  Pale, cyanotic,
acrocyanosis mottled, or ashen

Hydration Skin normal, cyes  Skin, eyes normal  Skin doughy or
normal, and and mouth slightly  tented. and dry
mucous membranes  dry mucous membrancs
moist and/or suuken cyes

Response (talk. Smiles or alerts Brief smile, alerts No smile: face

smile) to social (<2 mo) bricfly (<52 mo) anxious, dull. and

overtures expressionless or no
alerting (<2 mo)

*Source  sce reference below; with permission.
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To use this system, assign a score of 1-3 for each of the observation items.
When the investigators used the scale to evaluate children less than 24 months of
age who had fever of 38.3°C or more, only 2.7% of children with a score of less
than 10 had a serious illness, whereas 92.39 of those with a score greater than or
equal to 16 were seriously ill. Among those children with scores of 11 to 15,
serious illness was found in 26.2¢. A child was defined as having a serious illness
if a bacterial pathogen was isolated from blood, CSF, urine, stool, joint fluid, or
deep soft tissue aspirate, or if electrolyte abnormality, pulmonary infiltrates on
chest x-ray. abnormal blood gases, or CSF pleocytosis was found.

It might be heipful to compare your own instincts to this scale to find out why
you conclude what you do.

Refercnce: \AcCarthy PL. Sharpe MR, Spiesel SZ. et al: Observation scales to ldcnnfv
serious illness in febrile children. Pediatrics 70:802. 806 (table). 1982.

COCAINE
Differential Diagnosis of Cocaine Intoxication

The acute manifestations of severe cocaine ingestion are many. Manifestations
may be divided systematically:

. Autonomic nervous system overactivity
a. Dilated pupils c. Diaphoresis
b. Tachycardia d. Pallor secondary to vasoconstriction
2. Central nervous system
a. Dysphoric agitation . Tremor d. Coma
or stimulation c. Convulsions e. Hyperthermia
3. Cardiovascular
a. Small doses slow the heart rate
b. High doses increase the heart rate and elevate the blood pressure
c. Dysrhythmias
4. Respiratory (stimulation followed by depression of the respiratory center)

It is important when entertaining the diagnosis of cocaine intoxication to
consider other clinical entities that may mimic it:

Medical differential of cocaine ingestion:

Thyroid storm Sedative/hypnotic Sepsis
Hypoglycemia withdrawal Pheochromocytoma
Thiamine deficiency Seizure disorders Head injury

Acute psychiosis

Chernical differential of cocaine ingestion:

Stimulants/sympathomimetics Amphetamines Cyclic antidepressants
Phenylpropanolamine Anticholinergic agent  Strychnine
Phencyclidine (smoked) Hallucinogens

Reference: Mofenson HC, Caraccio TR: Cocaine. Pediatr Ann 16:864 873, 1987,
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Common Causes

CNS trauma
Cerebral edema
Concussion
Hemorrhage

Epidural
Subarachnoid
Subdural
Increased intra-
cranial pressure

Digoxin
Ethanol

Uncommon Causes

Cardiorespiratory
Cardiopulmonary arrest
Hypercapnea
Hypotension/shock
Hypoxemia

Infections
Abscess
Encephalitis
Meningitis

Metabolic
Hyper/hypocalcemia
Hyper/hypomagnesemia

Rare Causes

Cardiac
Arrhythmia
Hypertension
Hypoperfusion
Aortic stenosis
Coarctation of the aorta
Cerebral tumors/metastases
Cerebrovascular
Hemorrhage
Thrombophlebitis
Vasculitis
Venous thrombosis
Dehydration
Diabetic ketoacidosis
Endocrine disorders
Addison’s discase
Congenital adrenal hyperplasia
Cushing’s discase
73

Drug intoxication
Analgesics
Anticonvulsants
Antihistamines
Benzodiazepines

Heavy metals
Hydrocarbons

Drug intoxication (Cont.)

Hypnotics

Barbiturates
Insulin
Lithium
Organophosphates
Phencyclidine
Phenothiazines
Salicylate
Tricyclic antidepressants

Metabolic (Cont.)
Hypernatremia
Hypoglycemia
Hyponatremia

Water intoxication
Metabolic acidosis
Metabolic alk:alosis

Postictal state

Postoperative
General anesthesia
Hypotension/hypoxemia

Sepsis

Inborn errors of metabolism
Hyperammonemia
Hypoglycemia

Heat stroke

Hepatic failure

Hypothermia

Malignant hyperthermia

Porphyria

Postinfectious encephalomyelitis
Measles
Other viral infections

Psychiatric disturbances
Fugue state
Hysteria

Reye’s syndrome

Sudden infant death syndrome (SIDS)

Uremia




Evaluation of the Comaiose Child

There exist three important categories of central nervous system lesions that
can cause alterations in one’s level of consciousness: (1) supratentorial mass
lesions, (2) infratentorial mass lesions, and (3) metabolic abnormalities. In
evaluating the comatose child at the time of presentation, careful notice of the
neurologic findings and determination of the type of CNS lesion incurred are
very useful in dictating acute medical management.

1. Supratentorial Mass Lesions

a. Important causes of supratentorial lesions that yield progressive deteriora-
tion in children:
i. Cerebral hyperemia secondary to head trauma
ii. Epidural and subdural hematomas
iii. Intracerebral hemorrhages
iv. Acute hydrocephalus
v. Subdural hemorrhages
vi. Severe systemic hypertension
vii. Obstruction of an existing ventricular-peritonea} shunt
viil. Bleeding arteriovenous malformation

b. Neurologic findings of supratentorial lesions
i. Initial signs and symptoms suggest focal hemispheric disease
ii. Signs progress in a rostral to caudal! direction
iii. Pupillary reflexes are usually depressed
iv. Motor signs are often symmetrical

2. Infratentorial Mass Lesions (Posterior Fossa)

These lesions can yield coma either by destroying the ascending reticular
activating system or by compression of that system by a mass or tumor.

a. Important causes of infratentorial lesions:
i. Brainstem contusions associated with trauma
ii. Cerebellar hemorrhage or tumor with secondary hydrocephalus
iii. Brainstem encephalitis
iv. Basilar artery thrombosis

b. Neurologic findings of infratentorial lesions
i. Brainstem signs and symptoms are common.
ii. Signs are not rostral to caudal in evolution.
{ii. Cranial nerve palsies are common.
iv. Abnormalities of the respiratory pattern are common and appear at
the onset of coma.

3. Metabolic Disorders

Metabolic disorders make up the majority of nontraumatic processes that
cause acute coma in the pediatric patient.

a. Important causes of metabolic coma:
i. Hypoxic-ischemic coma (c.g., respiratory failure, shock, severe anemia,
apnea of infancy, carbon monoxide poisoning, cerebral vasculitis)
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ii. Infections (e.g., encephalitis, meningitis, botulism)

iii. Postictal state

iv. Hypoglycemia

. Nonendocrine organ failure (e.g., hepatic and renal)

vi. Endocrine organ failure (e.g., pancreas, adrenal, thyroid, pituitary)
vii. Poisonings (e.g., narcotics, barbiturates, sedatives, etc.)
viii. Miscellaneous (e.g., Reye’s syndrome, electrolyte abnormalities, and

hypothermia or hyperthermia)

b. Neurologic findings of metabolic lesions
i. Stupor or coma precede motor signs.
ii. Motor signs are usually symmetrically depressed.
iii. Pupillary reactions are preserved.
iv. Acid-base imbalance is common.
v. Seizures or abnormal motor movements are common findings.

Reference: James HE: Neurologic evaluation and support in the child with an acute
brain insult. Pediatr Ann 15:16 22. [986.

Ingestions and the Pupillary Examination in a Comatose Child

When confronted with a comatose child, the possibility of ingestion of a toxic
or poisonous substance should always be considered. A history should be
obtained addressing which medications and poisonous substances are at home,
how they are kept separate from the child, and if there is any suspicion on the
parents’ part that the child may have ingested something. Modern advances in
technology and pharmacology have made the serum and urine toxicologic
screening tests most useful to the diagnosis of toxic ingestion. The examination
of a comatose child’s pupillary size and reactivity, however, remains a useful
bedside exam that can be performed with a minimum of difficulty and time.
Although the pupillary exam is not nearly as specific as the toxicologic screening
tests, it can point the way toward considering a diagnosis of ingestion of poison.

The Pupillary Examination and Coma

MYDRIASIS (DULATION OF THF PUPIL) MIOSIS (CONTRACTION OF THF PUPIL)

Amphetamines Cocaine Opiates Methadone
Antihistamines Ephedrine Barbiturates Carbon monoxide
Atropine Ethyl alcohol Propoxyphen Organophosphates
Botulism Snake venom Meperidine Clonidine

Reference: James HE: Neurologic evaluation and support in the child with an acute brain
insult. Pediatr Ann 15:16 22, 1986.

CONGENITAL HEART DISEASE

The First Manifestation of Congenital Heart Disease

Depending on the nature of the anatomic lesion, the first sign or symptom of
congenital heart disease may vary. The table below is designed to serve as a guide
to the most likely lesions, given the clinical presentation.
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Marked Cyancsis

Transposition of the
great arteries

Pulmonary atresia and
stenosis with intact
ventricular septum

Tetralogy of Fallot with
severe pulmonary
stenosis

Complex pulmonary
atresias

Tricuspid atresia

Ebstein’s malformation
of the tricuspid valve

Congenital Heart Disease—63

Congestive Heart Failure

Aortic atresia
Coarctation of the aorta
Double outlet right
ventricle syndrome
Patent ductus arteriosus
Truncus arteriosus
Ventricular septal defect
Arteriovenous fistulas

Abnormai Heart Rate

Supraventricular
tachycardia
Heart block

Heart Murmur

Patent ductus
arteriosus
Pulmonary stenosis
Aortic stenosis
Pulmonary artery
stenosis
Ventricular septal
defect
Arteriovenous fistulas
Atrioventricular valve
regurgitations

References: Rowe R, Mehrizi A: The Neonate with Congenital Heart Discase. Phila-
delphia, W.B. Saunders Company. 1968. p 105: Fyler DC (ed): Nadas' Pediatric
Cardiology. Philadclphia, Hanley & Belfus, 1992.

Recurrence Risks for Congenital Heart Disease:

Congenital cardiac lesions are thought to recur in three patterns of inheritance:

}. As part of a single gene defect syndrome (20¢).
2. Chromosomal abnormalities (457).
3. Multifactorial inheritance (94¢).

Some single gene syndromes that often include cardiac defects are listed in the

following table.

Selected Single Mutant Gene Syndromes with Cardiovascular Disease

Other than Coronary Artery

AUT  OMAL DOMINANT

AUTOSOMAL RFCESSIVE

X-LINKFD

Apert

Crouzon

Ehlers-Danlos

Forney

Holt-Oram

THSS (not strictly
a syndrome)

l.copard

Marfan

Myotonic dystrophy

Neurofibromatosis

Osteogenesis
imperfecta

Romano-Ward

Treacher Colling

Tuberous sclerosis

Ullrich-Noonan

Adrenogenita’ syndrome
Alkaptonuria

Carpenter

Conradi

Cutis laxa

Ellis-van Creveld
Friedreich’s ataxis
Glycogenosis Ila, 111a, 1V
Jervell and Lange-Nielsen
l.aurence-Moon-Biedl
Mucolipidosis T}

Osteogenesis imperfecta
Refsum

Seckel
Smith-Lemli-Opitz

Incontinentia pigmenti
Mucopolysaccharidosis 11
Muscular dystrophy

% Mucopolysaccharidosis I}, 1V, V. V]

Thrombocytopenia with absent radius (TAR)

Weill-Marchesani




Q

ERIC

PAFullToxt Provided by ERIC

64 —Congenital Heart Disease

The recurrence risk for congenital heart disease in families in which one
member has one of these syndromes depends on the recurrence risk for the
syndrome (generally 25 to 50%) and the frequency with which congenital heart
disease is encountered in the syndrome.

The recurrence risk for congenital heart disease due to a chromosomal
abnormality depends on the risk of recurrence of the chromosomal defect. A
familial tendency for nondisjunction and the presence of a translocation in the
chromosomal pattern of one parcnt may increase the likelihood of recurrence.
Some chromosomal defects are associated with particular cardiac abnormalities.
The more common chromosomal aberrations and their associated cardiac defects
are listed in the following table.

Corgenita! Hear: Disease in Selected Chromosomal Aberrations

PFRCENTAGE U TN
INCIDENCE OF MOST COMMON LESIONS

POPULATION STUDIED CHD 1 2 k|

General population VSD PDA ASD
4p - VSD ASD PDA
Sp (cri du chat) VSD PDA ASD
C mosaic VSD

13 trisomy VSD PDA Dex
13q VSD

18 trisomy VSD PDA PS
18q VSD AV ASD
21 trisomy VSD AV canal ASD
XO Turner 3 Coarc AS ASD
XXXXY PDA ASD

VSD = Ventricular septal defect. PDA = Patent ductus arteriosis. ASD = Atrial septal defect.
Dex = Dextrocardia. PS = Pulmonic stenosis. AV = Atrioventricular. Coarc = Coarctation
of aorta. AS = Aortic stenosis.

The essential components of multifactorial inheritance of congenital heart
defects include: (1) a genetic predisposition to cardiovascular maldevelopment,
(2) a genetic predisposition to be adversely affected by environmental teratogens,
and (3) an environmental insult occurring at a vulnerable period of cardiac devel-
opment (i.e., very early in pregnancy). Since there is no method of quantitating
the presence of these three risks for a given offspring, a few percentages may be
kept in mind:

I. In general, the risk of recurrence of congenital heart disease in a given

family is 1 to 5%.

2. The more common the heart defect in the affected family member, the more
likely that defect is to recur.

3. The risk to subsequent offspring of two parents triples if two existing
family members are affected. (For example, the risk of recurrence of a
ventriculoseptal defect is about 57 if one previous sibling is affected;
however, it increases to approximately 15% if one sibling and one parent or
two siblings are affected.)

. f the majority of family members have some form of congenital cardiac
defect the risk to subsequent offspring approaches 100%. More specifically,
if three first-degree family mecmbers are affected, the risk in future
pregnancies is 60 to 100%. ,7
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Constipation—65

Recurrence risks for siblings of family members with congenital heart defects
are shown in the following table:

Recurrence Risks for Congenital Heart Defects in Siblings

PERCFNT AT RISK
DEFECT I SIBLING AFFECTED 2 SIBLINGS AFFECTED

Ventricular septal defect 3 10
Patent ductus arteriosus 3 10
Atrial septal defect 25
Tetralogy of Fallot 25
Pulmonary stenosis

Coarctation of aorta

Aortic stenosis

Transposition

Endocardial cushion defects

Fibroelastosis

Hypoplastic left heart

Tricuspid atresia

Ebstein anomaly

Truncus arteriosus

Pulmonary atresia

[FERICRIERIN N N SN RV, s Ne Mo ol

Based on combined data published during two decades from Europcan and North
American populations. (From Nora JJ, Nora AH: Update on counseling the family with
a first-degree relative with a congenital heart defect. Am J Med Genet 29:137- 142, 1988,
with permission.)

References: Nora JJ, Wolf RF: Recurrence risks in the family. In Kidd BSL., Rowe RD
(eds): The Child with Congenital Heart Discase after Surgery. Mount Kisco, New York,
Futura Publishing Company, 1976, pp 451 460, Fyler DC (ed): Nadas' Pediatric
Cardiology. Philadelphia, Hanlev & Belfus, 1992, Adapted from McMillan JA, et al: The
Whole Pediatrician Catalog, Vol. 3 Philadelphia, W.B. Saunders, 1982, with permission.

CONSTIPATION

Common Causes

Appendicitis Inappropriate expectations of the caretaker
Breastfeeding (begins Intentional withholding
around 6 weeks of age) Intestinal abnormalitics
Cow'’s milk ingestion Atresia
Drugs Hirschsprung’s disease
Anticholinergics Microcolon
Antihistamines Volvulus
Narcotics Web
Phenothiazines Low dietary fiber
Dysfunctional toilet Meconium plug/ileus
training Meningomyelocele
Emotional disturbances Mental retardation/cerebral palsy
Functional ileus Painful defecation (hemorrhoids, fissure,

Immobility . skin irritation)

A4
.
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Uncommon Causes

Diabetes mellitus

Electrolyte disturbances
Hyper/hypocalcemia
Hyperkalemia

Hypothyroidism

Imperforate anus/anal stenosis

Rare Causes

Amyloidosis

Botulism
Dolichocolan

M, opathies/myotonias

Intestinal pseudo-obstruction
Lead poisoning
Salmonellosis

Spinal cord injury/tumor
Starvation

Sacral malformations
Scleroderma

Tetanus

Tethered cord

Pheochromocytoma

CONTRACEPTION

Side Effects of Hormonal Contraception

The mnemonic ACHES for recalling the dangerous side-effecs of oral contraceptive
use is well known (A: abdominal pain; C: chest pain, cough, and shortness of
breath; H: headaches; E: eye problems such as blurred vision; S: severe leg pain
in the calves and thighs). There exist, however, a great many other untoward
effects from oral contraceptive use that may paly a role in an adolescent woman's
decision not to comply with this method of birth control. Arranged in terms of
the hormonal cause, these untoward effects are presented below:

Hormonal Side Effects of Oral Contraceptives

ESTROGEN PROGESTIN FSTROGFN
EXCESS EXCESS DEFICIENCY

PROGESTIN
DEFICIENCY

Nausea, vomiting Fatigue, depression  Irritability, nervousness  Latc breakthrough
Edema bloating Acne, oily skin. Hot flashes, motor bleeding and
Cyclic weight gain hirsutism symptoms spotting
Dysmenorrhea, Alopecia

uterinc cramps Incrcased appetite,
shortencd menscs

Early midcycle spotting  Heavy menstrual

Decreased amount of flow and clots

Breast tenderness, carly menstrual Delayed onset of
increased breast Decreased libido flow menses, dys-
size, vascular Headaches between  No withdrawal blecding mc.n(;rr:wa,

ad: : . ! . weight loss

headaches pill packages Dry vaginal mucosa, g

Chloasma Dilated leg veins atrophic vaginitis

Lactation supression  Cholestatic Headaches

Irritability, depression jaundice Depression

Adapted from Dickey RP: Medical approaches to reproductive regulation: The pill. In
Managing Contraccptive Pill Patients, 4th ed. Oklahoma, Creative Informatics, Inc., 1984.

Reference: Shearin RB, Bochlke JR: Hormonal contraception. Pediatr Clin North Am
36:697 715, 1989.
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Cortisol/Cough—67
CORTISOL

Cortisol Replacement During Febrile Episodes

Daily cortisol production rates among normal children have previously been
estimated at 12 mg/m?day. The detzction of clinical evidence of cortisol excess
among children with adrenal insufficiency treated with this dose suggests that it
may be too high. A new study using recently developed, more accurate methods
of determining cortisol production rates in normal children suggests that 7 mg/
mZ;day may be a more appropriate dose.

Whatever the baseline dose of cortisol used to treat patients with adrenal
insufficiency, an increase in that dose is recommended during periods of stress.
The most common form of generalized stress during childhood is febrile illness.
The usual recommendation is that the daily dose of steroid should be increased
2- to 3-fold during febrile illnesses. In fact, when 105 normal children | month to
12 years of age were studied, those children with upper respiratory infection,
streptococcal pharyngitis, and otitis media experienced serum cortisol increases
of 2- to 3-fold, whereas those children with pneumonia, fever of unknown origin,
and bacterial meningitis demonstrated a 5- to 6-fold rise. It seems prudent to
attempt to reproduce these apparently physiologic stress levels of serum cortisol
for children with inadequate intrinsic production during severe physiologic stress.
It is also important to remember that oral replacement should be approximately
twice the above recommendations because of poor oral absorption and hepatic
biodegradation.

References: Nickels DA, Moore DC: Serum cortisol responses in febrile children.
Pediatr Infect Dis J 8:16 19, 1989; Linder BL. Esteban NV, Yergey AL, et al: Cortisol
production rate in childhood and adolescence. J Pediatr 117:892-896, 1990.

Common Causes

Allergic discase Infections, other

Aspiration (direct or indirect)
Atelectasis
Bacterial infection
Bronchiectasis
Bronchitis
Pneumonia
Sinusitis
Trachcitis
Congestive heart failure
Environmental pollution
Foreign body
Gastroesophageal reflux

Chlamydia
Mycoplasma
Pertussis
Postnasal drip
Reactive airway disease
Smoking/passive smoking
Viral infection
Bronchiolitis
Croup
Pnecumonitis
Upper respiratory infection
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68—Crayons

Uncommon Causes

Cystic fibrosis

Malformation of the airway
Malignancy (primary or metastatic)
Mediastinal adenopathy
Psychogenic

Rare

Allergic bronchopulmonary
aspergillosis

Auricular nerve stimulation

Bronchogenic cyst

Congenital lobar emphysema

Immotile cilia syndrome

Lymphocytic interstitial pneumonitis

Tracheobronchomalacia
Tracheoesophageal fistula
Tuberculosis

Vascular ring

Opportunistic infections
(PCP, CMV, MALI, fungal)

Parasitic infection

Pulmonary embolism

Pulmonary hemosiderosis

Pulmonary sequestration

Sarcoidosis

Habit (Psychogenic) Cough

Habit cough is a transient tic disorder that may be seen in early adolescence,
especially in puberty, and, by definition (DSM-1/I-R), lasts more than | month
and less than ! year. The behavior may be seen as part of Gilles de la Tourette
syndrome but is usually an independent entity. The clinical features were
described by Berman:

. . . persistent violent spasms of barky, harsh, nonproductive cough, occurring almost
always during the waking hours and unaccompanied by systemic signs and symptoms
of chronic disease; a paucity or complete absence of abnormal findings in the chest;
lack of response to most potent cough preparations; and a cough that remains un-
changed after exertion, laughter, infection, dampness, and extremes of temperature.

The diagnosis requires exclusion of organic causes. Habit cough usually
disappears with sleep, which is not the case with most organic diseases.
Other motor tics include throat clearing, eye blinking, neck stretching, sniffing,

grimacing, shrugging, and grunting. Hyper- and hypoventilation syndromes are
also possibilities.

Reference: Berman BA: Habit cough in adolescent children. Ann Allergy 24:43- 46,
1966.

CRAYONS
“Classic”Crayons

PHILADELPHIA, Oct. 2--This week Binney & Smith Inc., the manufacturer
of Crayola crayons, brought back eight colors from retirement, albeit temporarily.
Last year, with much hoopla, the company stopped using maize, violet blue, raw
umber, orange yellow, blue gray, green blue, orange red and lemon yellow and
repiaced them with neon colors.

§1
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The crayons, now called “classics,” will be packaged separately from a box of
64 in a special commemorative tin with notes about the crayons and their
retirement, said J. O’Brien, a company spokesinan. . . .

“The response has been amazing,” said Mr. OBrien, speaking of the withdrawal
of the eight. “You just have to watch an adult open that box and sniff it. It’s like
a time machine.”

For some, opening the green and yellow box is like Proust discovering 64
madeleines. Mr. O’Brien, 32 years old, said he gets the feeling each morning in
Binney & Smith’s headquarters in Easton, Pa. As he opens his car door, he smells
a billion crayons melting. Some who protested the withdrawal of the eight said
it was like removing a favorite baby blanket or toy.

Thousands were heartened by the crayons’ temporary comeback. Others were
not.

“It’s a limited victory,” said Kenneth E. Lang, the founder of Rumps, the Raw
M Umber and Maize Preservation Society. Mr. Lang, from Locust Valley, L.1., said

he felt cheated.

“Raw umber and maize represent a bygone time in America,” he said. *You
can't draw a picture of Nebraska or Kansas or South Dakota without using these
colors.” . . .

From The New York Times. October 3, 1991, with permission.

CREAMATOCRIT

Now that more than 509 of women are initially breastfeeding their infants,
questions commonly arise about the adequacy of the milk being produced.
Abnormalities in milk composition are quite rare and are overdiagnosed. The
misinterpretation of a spot creamatocrit to determine the percentage of milk fat
contributes to this overdiagnosis. The creamatocrit can be a reliable reflection of
mitk fat content when a 24-hour sample or an entire expressed feeding from one
or both breasts is used and when the procedure has been standardized by
comparison with gravimetric tests of milk fat content.

The creamatocrit takes advantage of the fact that fat is the major determinant
of the energy value of the milk sample.

A sample of human milk is placed in a hematocrit tube and spun in a
microcentrifuge at full speed for 15 minutes. The fat rises to the top of the
column. The cream layer, casily visible, is read from the hematocrit capillary
tube, and, like a hematocrit, is expressed as a percentage of the milk column in
the tube. This is the “creamatocrit.”

This number can then be employed in a formula which will provide you with
the energy content of the milk expressed as kcal per liter. The formula is:

kcal/liter = 290 + 66.8 x creamatocrit

For example: A human milk sample is found to have a creamatocrit of 5%. Its

caloric value is:
290 + 66.8 x 5

or
625 calories per liter.

52

ERI

PAFullToxt Provided by ERIC




Q

ERIC

1

70—Crying

Note: Creamatocrits should be read within one hour of centrifugation, because
after that time the cream column begins to “unpack,”™ and falsely elevated
values are obtained.

Reference: Lemons JA, et al: Simple method for determining the caloric and fat
content of human milk. Pediatrics 66:626 628, 1980.

CRYING
The Crying Infant

Unexplained, excessive crying in the afebrile infant usually achicves just what
it is meant to achieve: every adult around wants to find its cause and make it stop.
In investigating the cause of excessive, prolonged crying in 56 infants, aged 4 days
to 245 months, who were brought to the emergency room of the Childrer’s
Hospital of Denver, a reason for the infant's distress was found for 46. The
history provided a clue to the cause for [1 of the 56 infants, a careful physica!
examination resulted in a diagnosis for 23 patients, and a variety of laboratory
tests revealed the cause for 11. The final diagnosis included a broad array of
conditions, of which 61¢; were considered serious. The table below lists the
diagnoses that explained the reason for excessive crying for these patients.

Diagnosi- in 56 Infants with Unexplained, Excessive Crying

NO WITH NO WITH
DIAGNOSIS DIAGNOSIS DIAGNOSIS DIAGNOSIS
Idiopathic 10 G strointestinal tract
Colic 6 Constipation 3
Infectious causes Intussusception* I
Otitis media* 10 Gastroesophagceal reflux 1
Viral illness with anorexia, 2 with csophagitis*
dehydration* Central nervous system
Urinary tract infection* | Subdural hematoma* 1
Mild prodrome of ] Encephalitis* |
gastroenteritis Pscudotumor cercbri* ]
Herpangina* 1 Drug reaction:overdose
Herpes stomatitis* | DTP' reaction* l
Trauma Inadvertent pseudoephe- 1
Corneal abrasion* K drine overdose*
Forcign body in eye* I Behavior
Foreign body in 1 Night terrors |
oropharynx* Overstimulation I
Tihial fracture* I Cardiovascular
Clavicular fracturc* 1 Supraventricufar tachycardia* 2
Brown recluse spider bitc* 1 Metabolic
Hair tournigue. syndrome | Glutanic aciduria, type 1* |
(toe)* Total 56

* Indicates conditions considered serious,
¥ . . . .
Diphtheria-tetanus-pertussis vaecine,
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The components of the physical examination that were important in providing
the diagnosis are listed below.

NO. OF PATIENTS
WHOM COMPONIN]
PROVED USFEUL
COMPONENT OF PHYSICAL FXAM n = 30)

Otoscopy 10
Rectal exam

Fluorescein staining of cornea
Inspcetion underneath clothing
Palpation of bones

Oral exam

Auscultation of heart (tachyarrhythmia)
Laryngoscopic exam of hypopharynx
Eversion of eyelid

Palpation of anterior fontanelle

Retinal exam

Neurologic exam

E-Y

—_——— — — NN NN W

Laboratory studies that identified the diagnosis are listed in the following table.

NO.OF PATIENTS
DIAGNOSTIC STUDY sl

Skeletal roentgenography

I.umbar puncture-cerebrospinal fluid analysis
Electrocardiography

Computed tomographic scan of the head
Barium encma

Esophagram

Amino and organic acid studics

Urinalysis

*(One patient, with pscudotumor cerebri, required lumbar puncture
and computed tomographic scan of the head to make the diagnosis.

Reference: Poole SR: The infant with acute, unexplained, excessive crying. Pediatrics
88:450 455, 1991.

Colic, or Excessive Crying, in Younq Irtants

Colic, from the Latin colicus, strictly means related to or associated with the
colon (and was originally an adjective). With respect to excessive crying in
young infants, it has a poorly defined meaning that is connected to crying
substantially more than the mean amount for age in an infant under 3 months.
Usually this is thought to be a result of an intestinal (or “colic™) disorder of
paroxysmal pattern.
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Normal Crying Time

In a 1962 study of 80 middle-class infants, Brazelton found the normal crying
times, usually concentrated in the evening, to be as follows:

2 hriday at 2 weeks of age
3 hr/day at 6 weeks of age
1 hr/day at 3 months of age

The clinical pattern of infant colic (also called paroxysmal fussing, infantile colic,
evening colic, and 3-month colic) is well described:

. Attacks occur suddenly, usually in the evening.

. They are characterized by a loud, almost continuous cry.

. They last several hours.

. The face of the infant is flushed, with occasional circumoral pallor.

. The abdomen is distended and tense.

. Legs are drawn up on the abdomen and the fee? often cold. Legs may
extend periodically during forceful cries. g

. The fingers are clenched.

. Relief is often noted from passage of flatus or feces.

. The attack is not quelled for long by feeding, even though the infant may
appear hungry and eats normally.

10. The attack usually terminates from apparent exhaustion.

No consistent etiology has been identified.

Reference: Brazelton TB: Crying 1n infants. Pediatrics 29:579, 1962,

Inconsolable Crying

Nothing is as troublesome both to parent and physician as an infant who cries
inconsolably. Diagnoses to consider when confronted with an infant who cries
continuously, particularly if it is shrill or high-pitched, include:

A corneal abrasion

An eyelash, or other foreign body, in the eye
Glaucoma

Colic and i:tussusception

Shaken baby syndrome

Meringitis

Fractures

A DPT reaction

An open diaper pin in the skin

Strand of hair wrapped around finger or penis

Reference: Harkness M Cornead abrasion in infancy as a cause of inconsolable
cryving. Pediatric Fmerg Care 5:242, 1989.

5 55
ERIC

PAFullToxt Provided by ERIC




PAFullToxt Provided by ERIC

Cyanosis—73

CYANOSIS

Common Causes

Acrocyanosis (especially cold stress)
Apnea of prematurity
Aspiration
Direct (swallowing disorders,
neuromuscular disease)
Indirect (gastroesophageal
reflux, emesis)
Atelectasis
Breath holding
Bronchiolitis
Congenital heart disease
Decreased pulmonary blood flow
(no pulmonary hypertension)
Anomalous systemic venous
return
Ebstein’s anomaly
Hypoplastic right ventricle
Pulmonary stenosis atresia
Teiralogy of Fallot
Tricuspid stenosis/atresia;
insufficiency
Eisenmenger's syndrome
Increased pulmonary blood flow
Arteriovenous {AV) canal
Coarctation {preductal)
Hypoplastic left heart
Total anomalous prImonary
venous return (TAPVR)

Uncommon Causes

Abdominal distention
Arterial tiirembosis
Bronchopulmonary dysplasia
Chest wall abnormalities
Congenital bone ‘cartilage
abniormalitics
Pectus
Flail chest
Cystic fibrosis
Epiglottitis
Foreign body
Hypovolemia
Mediastinal mass
Persistent fetal circulation
Pickwickian syndrome

Congenital heart disease (Cont.)
Increased pulmonary biood
flow (Cont.)
Transposition
Truncus arteriosus
Ventricular septal defect
(VSD), large
Pump failure
Aortic stenosis {severe)
Coarctation (postductal)
Patent ductus arteriosus (PDA)
VSD
Croup
Crying
Drugs -~ respiratory depressants
(e.g., narcotics. benzodiazepines)
Hyaline menibrane disease
Mucous plug
Nasal obstruction
Pneumonia
Pulmonary edema
Reactive airway discase
Scizures
Sepsis
Sleep apnea (tonsillar:adenoidal
hypertrophy)

Pleural cffusion
Pneumothorax
Polycythemia
Pulmonary hemorrhage
Retropharyngeal/peritonsillar abscess
Scoliosis
Tracheal compression

Abscess

Adenopathy

Hemorrhage

Tumor

Vascular ring
Tracheobronchomalacia, stenosis
Venous stasis
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Rare Causes

Angioedema
Bronchogenic cyst
Central nervous system disease
Edema
Hemorrhage
Infection
Trauma
Chylothorax
Diaphragmatic hernia
Factitious (blue paint/dyes; makeup)
Glossoptosis
Hemoglobinopathy
(M, low oxygen affinity)
Hypoplastic lungs
Laryngeal web
Lobar emphysema
Methemoglobinemia
Methemoglobin reductase
deficiency
Oxidant stress
Acetophenetidin
Antimalarials
Benzocaine
Crayons
Disinfectants
EDTA
Hydralazine
Marking dyes
Naphthalene
Nitrites
Amyl butyl nitrate

Nitrate-contaminated well water

Nitrate food additive
Nitroglycerin

Methemoglobinemia (Cont.)
Oxidant stress (Cont.)
Nitroprusside
Prilocaine
Pyridium
Sulfonamides
Vitamin K analogs
Ondine’s curse
Primary pulmonary hypertension
Pulmonary AV malformation;fistula
Pulmonary embolism/thrombosis
Pulmonary hemosiderosis
Pulmonary sequestration
Pulmonary tumor (primary
or metastatic)
Respiratory muscle dysfunction
Botulism
Muscular dystrophy
Myasthenia gravis
Neuromuscular blockade
Phrenic nerve damage
Werdnig-Hoffmann disease
Superior vena cava (SVC) syndrome
Tracheoesophageal fistula
Tumor
Vocal cord paralysis

Plant nitrates (c.g.. carrots grown in contaminated soil)

CYSTIC FIBROSIS
The Thirty Faces of Cystic Fibrosis

Cystic fibrosis is the great imitator. 1t may first present in utero with a picture
of meconium peritonitis or its first manifestation may be sterility in the adult
male. Listed below are 30 ways the discase may first manifest itself. Be suspicious
and perform a sweat test when these problems are cncountered without a
plausible alternative cxplanati(m.'?




Meconium ileus and meconium
peritonitis
Pancreatic insufficiency
and growth failure
Recurrent pulmonary infections
Intestinal impaction and obstructicn
Hypoproteinemia in infancy,
with edema and anemia
Rectal prolapse
Cholestatic jaundice in neonates
Cirrhosis of the liver
Portal hypertension
Glucose intolerance
Diabetes
Acute or recurrent pancrcatitis
Vitamin K deficiency and bleeding
Vitamin A deficiency
Vitamin E deficiency with
neurologic abnormalities

Cystitis/Cytomegalovirus—75

Night cramps

Lactase deficiency

Duodenal ulcer

Cholelithiasis and cholecystitis

Chronic obstructive airway disease

Cor pulmonale

Recurrent cpisodes of asthma

Hypertrophic pulmonary
osteoarthropathy

Nasal polyps

Optic neuritis

Salty taste of infant noted by
the mother

Hyponatremic dehydration in warm
weather

Hypochloremia metabolic alkalosis v

Heat stroke

Infertility in males

CYSTITIS y

Hemicystitis: Think Zoster!

There exists a fascinating clinical entity known as hemicystitis, which is an
infection limited to onc half of the bladder. 1t occurs with herpes zoster infection
of the bladder in which vesicles are unilateral, conforming to the affected nerve
supply.

Reference: Nelson JD, McCracken GH: Newsletter. Pediatr Infect Dis 16(3):16. 1990.

CYTOMEGALOVIRUS -

Cytomegalovirus Infection in the Newborn

Cytomegalovirus (CMV) is the most common herpes infection that occurs
during the neonatal period. Exposure to CMV can occur from a congenital
source (e.g., cither a primary infection in a seronegative mother or reactivation of
latent virus in a scropositive mother), a natal source such as vaginal delivery in
a mother shedding virus from the cervix, or postnatal sources (c.g., breast milk
from a seropositive mother. blood transfusion from a seropositive donor, or close
contact with individuals actively shedding CMV).

CMYV is especially dangerous to the developing fctus when the pregnant
woman is experiencing primary infection; in such cases there is a 300¢ mortality
rate among those CMV-infected infants who were symptomatic at birth.
Surviving infants who were symptomatic at birth encounter the following
sequelae: microcephaly (7067), moderate-tn-severe mental rctardation (616¢),
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hearing loss (30%), and chorioretinitis (22%). Symptomatic infants without
neurologic signs at birth remain at risk for such sequelae as failure to thrive,
microcephaly, spastic quadriplegia, and deafness during the first year of life.
Asymptomatic infants of mothers experiencing a primary CMV infection are at
risk for hearing defects and moderate-to-severe brain damage. Conversely,
infants and fetuses who become infected with CMV as a result of recurrent
viremia or perinatal exposure to a seropositive mother are generally protected
from symptomatic infection of any kind. A minority of such infants, however,
may be at risk for hearing defects and learning probleras.

Clinical Manifestations of CMV Infection
(among infants born to previously seroneyative mothers)

Prenatal Infection

Hepatomegaly Chorioretinitis
Hyperbilirubinemia Optic atrophy
Petechiae/thrombocytopenia Strabismus
Microcephaly Microphthalmia
Hydrocephalus Cataracts
Periventricular calcifications Deafness

Infection During Vaginal Delivery
Protracted pneumonitis

Postnatal Infection

Healthy infants and children who acquire CMV infection suffer no permanent
sequelae and usually remain entirely asymptomatic. Symptomatic infection does
occur rarely, however, and may include the following:

Fever
Hepatomegaly
Pneumonia

Reference: LaRussa P: Perinatal herpes virus infections. Ped Ann 13:659-670, 1984.




DAY CARE

What You Ought to Know About Your Day Care Centfer

With more and more parents relying on day care centers, clinicians need to be
knowledgeable about what to look for in selecting such a center. One source of
information both for parents and clinicians is the Mational Association for Child
Care Resource and Referral Agency (NACCRRA), 2116 Campus Drive SE,
Rochester, MN 55504 (507) 287-2220. This clearinghouse advises parents and
others on how to select a safe and reliable day care center.

Clinicians should urge parents to visit their day care center frequently (and
unannounced) in order to make sure their children are cared for in a loving and
positive manner.

Parents also need to observe their children closely for behavioral changes
such as depression, aggressiveness, fear of the day care center, and signs of physi-
cal abuse (e.g, bruises, abrasions) or neglect (e.g., diaper rash, bald spots on the
back of the head indicating that the infant has been left supine all day, extreme
hunger, etc.).

In the case of older toddlers who are left in day care, parents should ask the
child what activities are offered during the day. Are constructive games and
teaching employed or is the child merely parked in front of a television set?

Reference: Hockelman RA: Day care, day care: Mayday! mayday! Pediatr Ann
20:403 -404, 1991.

Pathogens Transmitted in Day Care Centers

Approximately 11 million children under the age of 6 years spend all or part
of their day in a day care center. Some experts have predicted that by the year
2000, 80% of all American mothers will be a part of the nation’s workforce. The
result, of course, is an ever-increasing reliance upon day care. One of the most
frequent questions that comes up regarding day care has to do with parents
worrying about the risk of infections in the day care setting. The table below
surnmarizes the most common pathogens you need to be aware of:

Pathogens Transmitted in Day Care Centers*

MODF OF
TRANSMISSIONS BACTERIA VIRUSES PARASITES
Direct Group A streptococci erpes simplex Pediculosis

Staphyviococcus aureus Herpes 7oster Scabies

Tahle continued on next page.
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Pathogens Transmitted in Day Care Centers* (Cont.)
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MODE OF
TRANSMISSIONS  BACTERIA VIRUSES PARASITES
Respiratory Haemophilus Adenovirus
influenzae Coxsakie A16 (hand-foot-
Neisseria mouth disease)
meningitidis Epstein-Barr virus
Bordetella pertussis  HHV6 (roseola)
Mycobacterium Influenza
tuberculosis Measles
Mumps
Parainfluenza

Parvovirus B19 (fifth discase)
Respiratory syncytial virus

Rhinovirus
Rubella
Varicella
Fecal-oral Campylobacter spp  Enteroviruses Cryptosporidium
Escherichia coli Hepatitis A Frntamoeba histolytica
Salmionella Rotavirus Giardia lamblia
Shigella Hymenolepsis nana
Yersinia (dwarf tapeworm)
Pinworms
Contact with Cytomegalovirus

infected blood
and secretions
(urine. saliva)

Hepatitis B

Herpes simplex

Human immunodeficiency
virus'

* Adapted from Hendley OJ: How germs are spread. In Donowits 1.G (ed): Infection Control
in the Child Care Center and Preschool. Baltimore, Williams & Wilkins, 1991.

* To date no reported cases of HIV infection are known to have resuited from transmission
in day care centers.

Reference: Van R, Wun C-C, Morrow Al Pickering LK: The effect of diaper type and
overclothing on fecal contamination in day-care centers, JAMA 265:1840 1844, 1991.

DEHYDRATION

Predictable Fall of the Blood Urea Nitrogen
(BUN) in a Dehydrated Child

Is the increased BUN in a child with diarrhea and vomiting always the result
of simple dehydration or can it reflect the presence of associated renal discasc?
Brill and coworkers found that the rate of fall of BUN in a dehydrated child with
normal renal function was predictable. They plotted BUN levels against time on
semilogarithmic graph paper. BUN had fallen to one-half the admission level in
24 hours or less in all children with uncomnlicated dehydration and diarrhea.

Linc A in the accompanying figurc represents the slope along which the BUN
should fall in a child without renal discasc or excess nitrogen load (e.g..
gastrointestinal bleed). Lines B and C represent 2/ standard deviations on cither
side of that rate of fall.

J1
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BLLOOD UREA NITROGEN mg%

A B

B | | b J

214 3% 48 60 712
TIME (hrs)

Complicating disease should be investigated in the dehydrated child whose
BUN does not fall at a rate parallel to line A or within 2} standard deviations
from that rate.

Reference: Brill CB. Uretsky S, Gribetz D: J Pediatr 52:197. 1973, Adapted from
McMillan JA. et al: The Whole Pediatrician Catalog. Philadelphia. W.B. Saunders,
1977. p 97.

DERMATOLOGY

Skin Lesions

Can you speak “dermatologese™ Or is it “dermaterminology™? In any event,
understanding dermatology is impossible without a working knowledge of the
sometimes exotic vocabulary of the specialty. The following list defines some (but
by no means all) of the more commonly used terms for skin lesions and related
structures and conditions.

Abscess A localized accumulation of
purulent material so deep in the dermis
or subcutancous tissue that pus is usu-
ally not visible on the surface of the
skin,

Atrophy  An acquired loss of underlying
tissuc causing skin depression with
intact epidermis,

Bulla A relatively large vesicle (diameter
0.5 cm).

Carbunele  Coalescence of several furun-
cles (sce below).

Comedo (pl.. comedones) A greasy plug
in a schaccous follicle capped by a
layer of melanin, hence its black ap-
pearance {blackhead).

Crust Dricd cxudate of body fluids
(scrous and or hemorrhagic).

Cyst A sac that contains liquid or semi-
solid material.

a2
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80— Dermatology

Erosion---A superficial deficit of epithe-
lium.

Erythema - Increased redness of skin from
capillary dilatation.

Excoriations - Linear, angular erosions
caused usually by scratching.

Furuncle—A deep necrotizing form of
folliculitis with pus accumulation.

Figurate lesions Lesions forming rings
and arcs, usually erythematous.

Hyperpigmentation—Excessive pigmen-
tation of any origin.

Hypopigmentation—Loss of pigmentation
of any origin.

Keratosis— Benign horny lesion (also
called keratomay).

Lichenification -~ A proliferation of kera-
tinocvtes and stratum corneum forming
a plaque-like structure. The skin ap-
pears thickened, and the skin markings
appear accentuated. The process results
from repeated rubbing.

Macule- A circumscribed area of change
(less than 2 cm in diameter) in normal
skin color without elevation or depres-
sion of the surface in relation to the
surrounding skin.

Milia-- Small. firm. white papules filled
with keratin.

Nodule - A palpable, solid, round, or el-
lipsoid lesion; it can be located in the
epidermis or extend into the dermis or
subcutaneous tissue.

Papule -- A solid elevated lesion generally
understood to be less than 1 cm in
diameter.

Patch— A large, flat lesion (greater than 2
cm in diameter) with color different
from surrounding skin. Differs from
macule only in size.

Plaque— Elevation above the skin surface
that occupies a relatively large surface
area in comparison with its height
above the skin.

Pustule-—— A circumscribed elevation of
skin that contains a purulent exudate.
(Follicular pustules are conical and
usually contain a hair in the center.)

Rash-- An inflammatory skin eruption.

Scale—A thin, platelike, external layer of
horny epidermis.

Scar - Change tn skin character---a mark --
secondary to trauma or inflammation.

Sclerosis - Circumscribed or diffuse har-
dening or induration in the skin.

Tag - -Small, sessile protuberance of skin.

Telangiectases-- Permanent dilatations of
blood capillaries that may or may not
disappear with the pressure of a glass
slide.

Tumor -- A firm, solid, raised growth
greater than 5 cm in diameter.

Ulcer -- A deep, local deficit or excavation
of skin and underlying tissue.

Vesicle - A small (less than 0.5 cm in diam-
eter) fluid-filled lesion. A “dew-drop.”

Wart --A benign keratotic turnor.

Wheal - A roundcd or flai-topped eleva-
tion in the skin that is characteristically
evanescent, disappearing within hours.
Lesions are the result of edema in the
upper layers of the dermis.

Dermatologic Manifestations of Viral and Bacterial Infections

Therc are a number of cutaneous manifestations associated with bacterial and

viral infections common among children. The specific skin lesions that appear are
usually the result of various pathways involved in inflammation and nccrosis,
such as the complement casacade, localized or gencralized Schwartzman
reactions, factors that yield hypotension and disseminated intravascular coagula-
tion, and a host of yet undiscovered factors. The table lists the dermatologic
manifcstations of common pediatric bacterial and viral infections and should be
useful in the bedside evaluation of the paticnt presenting with “fever and a rash.”

References: Pediatric viral infections. In Roche Handbook of Differential Diagnosis
6(18):3 19, 1989, Yamanishi K. et al; Identifization of human herpesvirus-6 as a causal
agent for exanthem subitum. Lancet i:1065 1067, 1988.
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82 —Development

Seborrheic Dermatitis or Atopic Dermatitis?

Many clinicians have difficulty distinguishing these two common entities.
Seborrhea is the excretion by the sebaceous glands of abnormally copius
amounts of grease-like sebum. There is usually no underlying disorder. Atopy is
a form of immediate hypersensitivity reaction to certain common allergens that
produce the IgE antibody. reagin, and atopic dermatitis is the dermal manifestation
of the allergic reaction. The following table should help you further to differentiate
between the two conditions.

Seborrheic Dermatitis vs. Atopic Dermatitis

SEBORRHFEIC DERMATITIS

ATOPIC DERMATITIS

Family history of
allergy

Character of
individual
lesions

Color of lesion

Feature of lesion

Vesicles

Weeping and
edema

Lichenification

Pruritus

15 25¢%

Dry, scaly, "potato chip”
lesion that may or may
not appear greasy

Only slightly erythematous,

but more often of a salmon,

yellow, or brown color

More intense color at peri-
phery clearing at center.
Appears sharply
demarcated

Never present
Absent

Absent

Mild or moderate

40 60

Erythema, papules. vesicles,
weeping, scales, lichenifica-
tion, or a combination, May
have superimposed pyoderma

In acute phase, always red and
often of an intense rcdness

More red at center. Gradually
tapers out at periphery, fading
into normal skin

Present in acute phase

Always present at some time in
evolution of disease

Characteristic of late stage

Paroxysmal and severe

Reference: Perlman HH: Helpful diagnostic clues for differentiation of atopic
dermatitis from scborrheic dermatitis. Ann Allergy 23:583, 1965.

DEVELOPMENT

Developmental Delay: Seeking the Etiology

As we learn from medical school on, the physician’s best diagnostic tools are
the history and physical exam, This dictum certainly holds true in the work-up
of developmental delay.

Regardless of the age of the child at presentation, there are several strategics

that the pediatrician can employ in the scarch for an ctiology. The What, When,
and How arc invariably asked. The answers will often guide the parents in the
decision to have another child and how to come to terms with their child’s
disability. The following guidelines and accompanying table should prove quite
uscful when confronted with a developmentally delayed patient.

<)
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Analyze the family’s pedigree with attention paid to physical appearance,
“birth defects.” inheritance patterns of any disease, disabilities or dysmorphisms,
consanguinity, and parental age. When possible, obtain photegraphs of the
extended family.

Obtain a thorough prenatal history. Look for:

a. First-trimester febrile ilinesses; possible teratogenic exposures, including
alcohol, cigarette, and drug use.

b. First through second trimesters: viral illnesses, maternal diabetes mellitus,

maternal medications, cardiorespiratory disease, and maternal metabolic
abnormalities.

LRI
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. First through third trimesters: sce table.

Temporal Approach to the Etiology of Developmental Delay

CLASSIFICATION

FTIOLOGIC PERIOD

IYPICAL CAUSFS

Genetic
(Mendelian)

Chroraosomal

Multifactorial
(genetic and
enyvironmental)

Environmental

Preconceptional

Preconcepticn or early
mitotic phasc

Preconception and first
12 weeks of gestation

Prenatal
First trimester (period
of CNS morphogenesis
and ncuroblast
prolifcration)
Midpregnancy (period
of neuroblast proliferation)

Autosomal dominant
Neurofibromatosis
Tuberous sclerosis

Autosomal recessive
Phenylketonuria
Galactosemia
Tay-Sachs diseasc

Sex-linked recessive
Sex-linked nounspecific

mental retardation
Lesch-Nyhan syndrome

Sex-linked dominant
Albright's hereditary

osteodystrophy

Polysomy
Trisomy 21 (Down
syndromc)
Autosomal deletion
Cri du chat syndrome
(dcletion of shert arm 5)
Sex chromosome aberrations
Multiple-X syndromes
Turner’s syndrome

Neural tube defects
Meningomyelocele
Enccphalocele
Hydrocephaly

Cleft lip-cleft palatc

Teratogenic agents (suspected)
Phenytoin
Maternal alcoholism
Intrauterine infcction

Intrauterine infection
Maternal irradiation
Teratogens

Table continued on next page.
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Temporal Approach to the Etiology of Developmental Delay (Cont.)
CLASSIFICATION ETIOLOGIC PERIOD TYPICAL CAUSES

Environmental Prenatal (Cont.)
(Cont.) Midpregnancy to peri- Intrauterine infection

natal period (rapid brain  Preeclampsia

growth, glial cell prolifer- Hemorrhage

ation, myelinization, Hormonal disturbances

dendriiic tree formation)  Malnutrition
Prematurity
Teratogens

Perinatal Intrapartum hemorrhage and
anoxemia
Trauma:
Breech delivery
Difficult delivery

Postnatal Meningitis Encephalitis
Mainutrition  Lead poisoning
Head injury Near drowning

3. Obtain a birth history. Approximately 309 of the cases of developmental delay
can be traced to difficulties in the prenatal period. It is wise, however, to avoid
the temptation to overinterpret problems in labor and delivery. As often as
possible, a hospital record of the birth and nursery stay should be procured.

. Continue your detective work with a postnatal history. In addition to the
causes listed in the table, inquire aboui any known metabolic diseases and
their treatment, diarrheal illnesses with possible hypernatremia, failure to
thrive, history of seizures, loss of milestones, and apparent receptive or ex-
pressive delays.

. Examination of the patient: The physical exam should be undertaken with a
fine-toothed comb.

a. Height, weight, and head circumference are invaluable in the setting of
developmental delay. [Refer to “Diagnosing Dysmorphism” (p. 95) or
Smith’s Recognizable Patterns of Human Malformation: Genetic, Embry-
¢ gic and Clinical Aspects (Philadelphia, W.B. Saunders, 1988]. Micro-
cephaly, macrocephaly, growth retardation, and growth acceleration may
steer you toward a recognized syndrome and/or an etiology.

. Transilluminate the head if hydrocephaly, hydranencephaly, porencephaly,
or cerebral cortical atrophy are in your differential. You may obviate the
need for a CT scan with this simple test.

. Pay attention to the eye exam (see “Leukocoria: A Differential Diagnosis”
[p. 204]). Look for a cherry red spot, chorioretinitis, retinitis pigmentosa,
or rentrolental fibroplasia when examining the retina.

. Do not neglect to assess hearing. Unidentified hearing loss can lead to
profound developmental delay.

. Proceed with the examination of the skin, facies, and body as if you were
uncovering buried treasure. Remember that both major and minor
abnormalities are more common in patients with developmental delay or
frank mental retardation. Compile a list of your findings and consult the
sources noted above, beginning with the least common abnormality.

o 37
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. Laboratory studies will often help secure a diagnosis, thus comforting the
parents. They may also reveal chromosomal or metabolic abnormalities that
will influence a couple’s plans for other children. Consider pertinent laboratory
studies, chromosomal analyses, viral cultures, computed tomography, and
ultrasonography as you and the parents see the need.

References; Keele DK: The developmentally delayed child: Pursuing the etiologic
work-up. Contemp Peds March:51-62, 1985.

Oski FA, et al: Principles and Practice of Pediatrics. Philadelphia, J.B. Lippincott,
1990.

The Draw-A-Person Test

Goodenough called her test the “Draw-a-man” test when she first introduced
this superb simple screening test for intelligence. The name of the test has
changed, but the test and its scoring have remained the same.

Basal age = 3 years. For each four criteria, add | year to arrive at mental age,
between ages 3 and 10 years. Instruct child to draw a complete person; no further
instructions.

Maturation age 100

X — = 1Q

Chronological age 1

Twenty-eight criteria for scoring:
. Head present 17. Hair on more than circumference of
. Legs nresent head, nontransparent, better than
. Arms present scribble
. Trunk present 18. Clothing present
. Length of trunk greater 19. Two articles of clothing,
than breadth nontransparent
. Shoulder indicated 20. Entire drawing, with sleeves and
. Both arms and legs attached trousers shown, free from
to trunk transparency
. Legs attached to trunk and 21. Four or more articles of clothing
arms to trunk at correct definitely indicated
point 22. Costume complete without
. Neck present incongruities
. Outline of neck continuous 23. Fingers shown
with that of head or trunk, 24. Correct number of fingers shown
or both 25. Fingers in two dimensions, length
11. Eyes present greater than breadth, angle sub-
12. Nose present tended not greater than 180 degrees
13. Mouth present 26. Opposition of thumbs shown
14. Both nose and mouth in two . Hand shown as distinct from fingers
dimensions, two lips shown or arms
15. Nostrils indicated 28. Arm joint shown; either elbow,
16. Hair shown shoulder, or both

Reference: Goodenough-Harris Drawing Test. New York, Harcourt Brace Jovanovich,
1963.
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Watching for Developmental Lags

Parents often ask, “When should I expect my child to do 7" When
should you, as a clinician, begin to worry about the possibility of developmental
delay? The following table includes many of the warning signs indicative of abnor-
mal patterns of development. In many cases, the presence or absence of any one
sign may mean nothing if the rest of development is normal, but certain signs, in
and of themselves, are very important (e.g., no social smile at age 6 months).

Indications for Further Evaluation for Developmental Delay

At 3 mo.

Does not react to sudden noises.

Does not appear to listen to a speaker’s voice.

Does not try to find the speaker’s face with his or her eyes.

Has not begun to vocalize sounds.

Has been left to lie in a crib for hours without visual or auditory
stimulation.

Does not raise the head when lying on the stomach.

Does not turn to the speaking person.

Does not respond to being played with.

Is not visually alert.

Never laughs or smiles.

Is not babbling.

Does not reach for or try to pick up a toy.

Is not learning to sit up.

Does not appear to be gaining weight.

Does not arch the back when lying on the stomach and raising the head.

Has not been respording to “Pat-a-Cake,” “Peek-A-Boo,” or other baby
games.

Is not imitating a variety of speech sonnds.

Is not saying two or three words such as “bye-bye, mama, dada.”

Is not pulling up to a standing position.

Is not yet beginning to feed itself with a spoon.

Does not imitate speech cr vocalize in jargon.

Is not moving about to explore.

Does not give eye contact.

Has not or does not spontancously squat when picking up objects.

Is not naming a few familiar objects and using a few two- or three-word
phrases.

Is not noticing animals, cars, trucks, trains.

Is not beginning to play symbolicaily with housekeeping toys, little cars.

[s not moving about vigorously, running, climbing, exploring.

Avoids eye contact.

Does not seem to focus eyes on a large picture.

Engages in rocking or head banging for extensive periods of time.

Is not walking up stairs.

Does not seem aware of other children, of adults, of the weather, traffic,
and so forth

Uses little or no speech.

Does not engage in imitative play symbolic of adult activities.

Avoids looking at pictures or pointing to pictures of familiar objects

Does not follow simple directions.

Table continued on next page.
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Indications for Further Evaluation for Developmental Delay (Cont.)

At Ayrs.  Engages for long periods of time in repetitive behaviors like flipping pages
(Conr) of a magazine, or spinning a wheel on a little truck, head banging, and
so forth.
Cannot ride a tricycle if given plenty of opportunity to do so.

Atdyrs,  Does not have at least partially understandable speech with sentences.

Uses echolalic speech or frequent, bizarre, meaningless sounds.

Dee- not focus visually on pictures,

Does not scem interested in listening to a simple story about his or her
cxperiences.

Repeatedly tests all limits.

Is so quict and conforming that he or she never tests or tries anything ncw.

Has pronounced fcars and phobias.

Frequently engages in flapping of the arms or flipping of the hands
to express excitement,

Runs about from one thing to another every minute or so without getting
fully involved in an activity.

Is still untrainced in toileting {(occasional slips do oceur at this age).

Does not draw some sort of representation of human beings (at least a head
and a few features). if crayons or pencils have been available to the child.

Stays on the periphery of the playroom, paying no attention to other
children for some weeks. after most children have overcome shyness and
begun to play with or near other children.

Avoids cye contact.

Engages in head banging or rocking.

Cannot tolerate change or frustration without frequent 2-year-old tantrums,

Reference: Accardo, PJ, Capute Al: The Pediatrician and the Developmentally
Delayed Child: A Clinical Textbook on Mental Retardation. Baltimore, University Park
Press, 1979.

DIABETES

Classification and Etiology of Diabetes Mellitus

Classification of Diabetes Mellitus

IDIOPATHIC SFCONDARY

Insulin-dependent (type 1) Pancreatic trauma, discase, or resection
Non-insulin dependent (type 11) Hormone-induced
Maturity onsct diabetes of youth (MODY) Drugs and chemical agents

Genetic syndromes

Insulin receptor abnormalitics

Other types

From 1.cbovitz HE: Etiology and pathogenesis of diabetes mellitus. Pediatr Clin North
Am 31:524, 1984, with permission.

Although the majority of cases of pediatric diabetes mellitus will be of the type
I classification, the remaining idiopathic and secondary ctiologies cannot be
overlooked. Some clues in establishing a diagnosis between type I and type 1l are
provided in the following table:
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Insulin- Dependent vs. Non-Insulin-Dependent Diabetes

INSULIN-DEPENDENT NON-INSULIN-DEPENDENT

. Association with HLA
B8/D3 or HLA BIS/D4 normal population

. Pancreatic insulin content 0 >50% of normal
. Anti-islet antibodies 85% <5%
. Primary insulin resistance Minimal Marked

. Concordance rate of identical 25 to 509 ~100%
twins for diabetes mellitus

2.5 x expected
trequency

Same frequency as

From Lebovitz HE: Etiology and pathogenesis of diabetes mellitus. Pediatr Clin North
Am 31:525, 1984, with permission,

The secondary causes of diabetes mellitus are too numerous to cover
adequately in this text. There are, however, a number of hormona! and chemical
causes that deserve mention, principally because treatment of the primary
disorder in hormonal abrormalities and removal of the offending agent in
chemically induced diabetes mellitus frequently reverse the disease process.

Hormonally Induced Diabetes Mellitus
ABNORMALITY

PREVALENCE (WHERE KNOWN)

Acromegaly 200
Cushing’s syndrome 20%
Primary aldosteronism -~
Pheochromocytomas

Glucagonoma

Diabetogenic Drugs

Diuretics and Antihypertensives
Chlorthalidone

Psychoactive Agents Analgesic,

Clonidine
Diaroxide
Furosemide
Metalazone
Thiazides
Hormonally Active Agents
ACTH

Glucagon
Glucocorticoids
Oral contraceptives
Growth hormones

Chlorprothixene
Haloperidol

Lithium carbonate
Phenothiazines

Tricyclic antidepressants

Catecholamine and
Other Neurologically
Active Agents
Diphenylhydantoin
Epinephrine
Isoproterenol
Levodopa

Antipyretic and
Anti-inflammatory
Agents
Indomethacin

Antineoplastic
Agents

Alloxan
L.-Asparaginase
Streptozotocin
Miscellaneous
Isoniazid
Nicotinic acid

Thyroid hormones (thyrotoxic doses) Norepinephrine

From Lebovitz HE: Etiology and pathogenesis of diabetes mellitus. Pediatr Clin North
A 31:527, 1984, with permission.

Diagnosis of Diabetes Mellitus

In the presence of symptomns, the diagnosis of diabetes mellitus is an uncompli-
cated task: a child presenting with polydipsia, polyuria, polyphagia, and weight
loss with an accompanying elevation of blood glucose and/or ketonemia leads the
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pediatrician to a rapid answer. In the atsence of symptoms or the presence of mild
symptoms, however, the diagnosis of diabetes mellitus is much more difficult.
In children, the diagnostic criteria for diabetes mellitus are as follows:

I. Presence of symptoms of diabetes, such as polydipsia, polyuria, ketonuria,
and weight loss, together with a random plasma glucose of 200 mg/dl

or

. In asymptomatic children, both an elevated fasting glucose concentration
and a sustained elevated glucose concentration during an ora! glucose toler-
ance test (1.75 g/kg up to maximum of 75 g) on two or more occasions.

Fasting value: 2-hour OGTT value and an

Venous plasma = 140 mg/dl intervening value:

Venous blood = 120 mg/dl Venous plasma = 200 mg/dl
Capillary blood = 120 mg/dl Venous blood = 180 mg/d]
Capillary blood = 200 mg/dl

Reference: Adapted from Lebovitz HE: Fiiology and pathogenesis of diabetes mellitus.
Pediatr Clin North Am 31:521 523, 1984,

Diabetic Ketoacidosis

Despite continued advances in control of the diabetic child, diabetic ketoaci-
dosis remains an acute medical emergency. In the known and presenting diabetic

child, ketoacidosis is defined as “byperglycemia with a blood glucose exceeding
300 mg/dl, ketonemia with total ketones (8 hydroxybutyrate aiid acetoacetate) in
s2rum exceeding 3 mmol/L. or positive at a 1:2 dilution in scrum or undiluted
arine with the sodium nitroprusside reaction (Acetest; Ketostix; Chemstrips
UGK), and aci-losis with pH reduced to less than 7.30 or reduced scrum
bicarbonate to less than 15 mEq/L..” The maintenance requirements for fluid and
electrolyte therapy for diabetic ketoacidosis arc outlined below. The clinician
should keep in mind that these values represent averages and that the extent of
dchydration and electrolyte imbalances vary with the duration of symptoms, the
possible presence of vomiting, and prior insulin administration.

Fluid! and Electrolyvie Maintenance in Diabetic Ketoacidosis

MAINTENANCE REQUIREMENTS® LossES
Watcr 1500 ml/m? 100 ml/kg (range 60 100 ml/kg)
Sodium 45 mEq/m? 6 mEqg/kg (range 5 13 mEq/kg)
Potassium 35 mEg/m? S mEg/kg (range 4 6 mEq/kg)
Chloride 30 mEq/m? 4 mEq/kg (range 3-9 mEqg/kg)
Phosphate ~10 mEq/m? 3 mEqg/kg (range 2 5 mEq/kg)

* Maintenance is expressed in surface arca to permit uniformity because fluid requirements
change as weight increases.

' Losses are expressed per unit of body weight, since the losses remain relatively constant
as a function of total body weight.

Reference: Sperling M: Diabetic ketoacidosis. Pediatr Clin North Am 31:591 610,
1984, with permission. 1 ;\,2
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Glycosylated Hemoglobin Assay

The glycosylated hemoglobin assay provides the clinician with a profile of
glycemia during the previous 60 to 120 days. This is helpful ir ascertaining inter-
visit glycemia control and to determine the relationship between complications
and compliance, The issue of compliance is particularly important in early
adolescence, when responsibility for glycemic control shifts from the parents to
the tecnager.

Estimate of Blood Glucose Control Using Glycosviated Hemoglobin Assay

GLYCOSYLATED PROBABLF BLOOD GI UCOSE FSTIMATF OF
HEMOGLOBIN (7)) RANGF (mp dD) “CONTROL™
54 7.4 60 120 Normal range
g 9 120 150 Excellent
9 10 150 180 Good
10 11 180 220 Fair
112 220 260 Fair
12 13 260 300 Fair to poor
> 13 > 300 Very poor

Reference: Spack NP: Diabetes mellitus in adolescence. Adoleseent Medicine State of
the Art Reviews 2:529, 1991, with permission,

The Diabetic Patient with Concomitant
Systemic Disease

The following guidelines are intended to assist the clinician or other caregiver
in managing the diabetic patient with additional iilness:

Guidelines to Sick Day Management

. Never skip insulin administration.
. Cheek blood glucose and urinary ketones every 4 6 hours

. Give supplemental sho-*-acting insulin cvery 4 hours for clevated blood sugar
and additional dose amounts for hyperglycemia with ketonuria.

. Evaluate and treat the underlying illness.

. If blood glucosc levels are low (less than 120 mg/dl), reduce short-acting insulin
and give glucose-containing fluids.

. If adequate fluid intake cannot be maintained or vomiting persists for more than
2 hours, intravenous hydration is necessary.

. Notify a clinician if blood gtucose is more than 400 mg/dl with moderate to Jarge
acctone or change in patient’s level of alertness or signs of dehydration (weighing
cvery 6 hours may be a uscful guide.

Reference: Spack NP: Diabetes mellitus in adolescents. Ado'escent.Medicine State of
the Art Reviews 2:511, 1991, with permission.
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DIARRHEA—CHRONIC

Common Causes

Antibiotic-induced Infection
Carbohydrate malabsorption, hereditary Bacterial
Lactose Human immunodeficiency
Chemotherapy-induced . virus (H1V)
Cystic fibrosis Parasitic
Dietary Postinfectious
Allergy (milk, soy, other) Carbohydrate malabsorption
Overfeeding

Uncommon Causes

Anatomic lesions Necrotizing enterocolitis
Hirschsprung’s disease Parenteral infections
Malrotation Otitis media

Celiac disease Urinary tract infections

Irritable bowel syndrome Regional enteritis

Malnutrition, starvation Ulcerative colitis

Rare Causes

Abeta- and hypobetalipoproteinemia Intestinal ischemia
Adrenal insufficiency Intestinal lymphangiectasia
Biliary atresia Intestinal pseudo-obstruction
Blind loop syndrome Mesenteric artery insufficiency
Carbohydrate malabsorption Neuroblastoma
Sucrose, isomaltose, glucose, galactose Pancreatic insufficiency and
Chronic hepatitis neutropenia (Schwachman-
Enterokinase deficiency Diamond-Oski syndrome)
Familial chloride diarrhea Pancreatic tumors
Ganglioneuroma Radiation-induced
Hyperthyroidism Short gut syndrome
Immune deficiency Small bowel tumors;
Combined immune deficiency lymphosarcoma
Hypogammaglobulinemia Wolman's disease
IgA deficiency

The Common Bacterial Causes of Bloody Diarrhea

The association of diarrhea and the passage of small amounts of blood in the
stool (hematochezia) can be due simply to hemorrhoids or mucosal tears caused
by spasm, hypermotility, or irritation at the mucocutaneous junction. The
persistent case of hematochezia associated with diarrhea, however, is most likely
indicative of an infectious or inflammatory ectiology. In the pediatric patient,
bloody diarrhea is usually a result of an infectious enteric pathogen.

The following table summarizes the types and manifestations of bloody
diarrhea caused by bacterial pathogens.
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94 —Diarrhea

The stool culture, of course, yiclds the most definitive information in the
consideration of a paticnt with bloody diarrhea of an infectious source. Other
uscful tests that can be performed immediately include a microscopic cxamination
of the stool for the presence of mucus, red blood cells, and white blood cells,
using cither methylene blue or Wright’s stain, a Gram stain, and visual
exam‘nation for ova and parasites, Immunoassays for the diagnosis of possiblc
viral etiologies of diarrhea (e.g., rotavirus, adenovirus, Norwalk virus, etc.) can
also be helpful.

Reference: Silverman A: Common bacterial causes of bloody diarrhea, Pediatr Ann
14:39 50, 1985, with permission.

Management Plan for an Infant Less Than 4 Year of Age
with Diarrhea Who Does Not Require Hospitalization
af the Initial Evaluation

1. First evaluation

a. Colitis (fecal leukocytes) 0 12 mo Stool culture; blood
culture if <3 mo

. No colitis: diarrhea <5 days 0 12 mo No stool culture

c. History of exposure to 0 3Imo Stool culture
Salmonella

2. Follow-up evaluation
a. Diarrhea > days 0 12 mo Stool culture

b. Stool culture positive 0 12 mo Admit; lock for focal
Blood culture positive infectiocn in meninges
bone, urmary tract
. Stool culture positive; 0 12mo Admit, as above
blood culture negative
i. Toxic or immuno- Admit; do blood culture
compromised and give antibiotics
ii. Febrile <3 mo Admit; do blood culture
and give antibiotics
iii. Febrile >3 mo Admit; do blood culture;
withhold antibiotics
pending culture results
iv. Afebrile, improving 0-12mo Reexamine, observe at
home
. Stool culture positive; blood See 2-c.
culture not obtained at first
visit.

Antibiotics of choice: ccfotaxime or ceftriaxone.

Reference: St. Geme JW I, et al: Consensus: Management of Salmonella infection in
the first year of life. Pediatr Infect Dis 7:615 621, 1988.
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Dysmenorrhea/Dysmorphism—§5
DYSMENORRHEA

Primary and Secondary Dysmenorthea

Dysmenorrhcea is a cramping pain in the lower abdomen and lower back that
is temporally associated with menstrual blood flow. It may also be accompanicd
by hcadache, nausca, or diarrhea. Epidemiologic studies reveal, with great con-
sistency, the high prevalence rate of dysmenorrhea among adolescent girls.
During adolescence, dysmenorrhea becomes more common as age increases. This
is probably becausc primary dysmenorrhca the more common of the two
types is associated with ovulatory menstrual cycles, and most girls are anovu-
latory 18 to 24 months after menarche, .

Primary dysmenorrhea is associated with no clinically detectable pelvic
disease or other disorder. It usually begins 18 months after menarche (with the
onsct of ovulation). The pain starts on the same day as blood {low, lusting a few
hours to 3 days, and is frequently accompanied by diarrhea in moderate or
severe cases. The etiology of primary dysmenorrhea remains unclear, although
it is known that women who suffer from this disorder produce increased
amounts of prostaglandins E; and F, in their menstrual fluids. These prosta-
glandins cause the myomctrium to increasc its resting muscle tone, which yiclds
cxcessive uterine contractions. The result is uterine ischemia and painful
cramping,

Secondary dysmenorrhea, which presents far less frequently among the
adolescent age group, is usually associated with some pathologic process in the
pelvis. The pain is unusually severe and it (1) begins at menarche (obstruetive
form of secondary dysmenorrhea): (2) begins more than 3 years after menarche
(e.g., endometriosis); or (3) is acute and related to one particular menstrual
period (c.g., a complication of sexual activity such as a sexually transmitted
infection or pregnancy).

Conditions Associated with Secondary Dysmenorrhea

. Genital tract infections, specifically 4. Congenital malformations of the
scxually transmitted endometritis or genital tract (with or without a
salpingitis component of blood flow

. Complications of pregnancy, c.g.. obstruction)
threatened or ectopic pregnancy 5. Genital tract cysts and neoplasms
3. Endometriosis 6. Intrauterine devices

Reference: Coupey SM, Ahlstrom P: Common menstrual disorders. Pediatr Clin
North Am 36:551 571, 1989,

DYSMORPHISM
Diagnosing Dysmorphism

The dysmorphic infant or child prescnts the pediatrician and the parent with
several unsettling requirements: a correct diagnosis and, where possible, an
ctiology; a comprehensive management guide; and, a careful assessment of
recurrence risks and rates.

1'8
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The pediatrician’s best tools in the diagnosis of the dysmorphic child are his
or her eyes, the child’s parents and other family members, and several guiding
principles. The task involves the determination of the pathogenesis and close
attention to the appearance of marked or subtle patterns (Table I).

Table 1. Pathogenic Mechanisms of Dysmorphism

TYPE OF
DYSMORPHISM

DEFINITION

ASSOCIATED FACTORS

EXAMPLES

Malformation

Deformation

Disruption

Dysplasia

A rudimentary ab-
normality involving
differentiation or orga-
nization of an organ
part, an organ, or body
part representing an
embryologic field.
Occurs during
embryogenesis.

Represents a response
of normal tissue to ab-
normal external forces.
Tends to occur late in
pregnancy.

Abnormality involving
a destructive process in
a normally formed
organ.

Abnormality in the de-
velopment (organiza-
tion or differentiation)
of cells and tissues as
opposed to whole
organs.

Genetic or chromosomal Cleft lip/palate

abnormality; terato-
genic effect

Fetal: Large fetus
Multiple fetuses
Malformed fetus
Oligohydramnios
Unusual placental site

Maternal: Primigravida
Small mother
Small uterus
Malformed uterus
Uteririe fibroids

Disruptive agent
Radiation

Infection

Early amnion rupture

Ischemia

Vascular mechanism,
hemorrhage

Occlusion

Genetic or unknown

Spina bifida

Congenital heart
defects

Down syndrome

Craniostenosis
Plagiocephaly-torti-
collis sequence
Micrognathia
Ear deformities
Pectus carinatum
Scoliosis
Dorsiflexion of foot
Clubfoot
Facial nerve palsies
Erb’s palsy
Anomaly
Microcephaly
TORCHES syadrome
Ancncephaly, unusual
facial clefting, eye
defects, clefts, limb:
digit abnormalities
or amputations
Porencephalic cysts,
ileal atresia
Hemifacial microso-
mia/Goldenhar's
syndrome
Strecter’s bands
Limb/digit amputations
Gastroschisis

Tuberous sclerosus
Ectodermal dysplasia
Neurofibromatosis
Presacral teratoma
Neuroblastoma
Retinoblastoma
Beckwith-Wiedemann
syndrome-—as
cxample of dysplasia-
malformation
combination
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Looking for patterns:

The anomalies described in the above table can be characterized as “major”
(those with functional, surgical, or cosmetic consequences) or “minor™ (those
without consequences). Bear in mind that normal variants may constitute minor
anomalies in the context of a syndrome.

A pattern of anomalies will often reveal the diagnosis and can present as
syndromes, sequences, or associations.

Sequence:

A sequence refers to an isolated developmental abnormality and its subsequent
structural consequences. An example is the initial mandibular hypoplasia of the
Pierre Robin sequence that results in small chin, cleft palate, obstructive airway,
and anoxia. The cause of a sequence is not necessariy defined.

Syndrome:
A syndrome consists of a pattern of malformations that are recognized to
result from a specified cause, such as trisomies.

Association:

Associations are recognized as nonrandom and significant groupings of
malformations without known etiologies. Two of the common associaiions are
VACTERL and CHARGE. VACTERL, previously known as VATER, describes
vertebral anomalies, anal atresia, cardiac defects, tracheoesophageal fistula with
atresia, radial and renal defects, and limb defects. CHARGE consists of
coloboma of the eye, heart defects, atresia of the choanae, growth and mental
retardation, genital anomalies in the male, and ear anomalies.

In addition to the examination directed at recognition of patterns, there are
several measurements that can be made to facilitate a diagnosis. The size of the
hands and feet as well as the ratio of upper body length (crown to pubis sym-
physis) to lower body lenz_,th (symphysis to soles) can signal dwarfing syndromes.
The measurement of inner canthal distance, interpupillary distance, corneal
diameter, internipple distance, and penile length may lead to diagnostic clues.

Be aware of the nisk factors for structural anomalies (Tables 2 and 3).

Table 2. Children at Risk for Structural Anomalies
. The child with a family history 4. The infant of a mother with diabetes
of structural anomalies mellitus, phenylketonuria, epilepsy,
. The child with one known or alcoholism
structural anomaly . The mentally retarded child

. The small-for-dates infant . The “strange-looking™ child

Table 3. Anomalies and Associated Conditions

LOCATION ANOMALY CONDITION®

Back Scoliosis Stickler syndrome, neurofibromatosis
Chest Pectus excavatum Marfan’s syndrome

Digits Curved fifth fingers (clinodactyly) Russell-Silver syndrome
Finger-like thumbs Holt-Oram syndrome, Aasc syndrome

*These are illustrative conditions; often other conditions will also have the anomaly.
Table continued on next page.
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Table 3. Anomalies and Associated Conditions (Cont.)

LOCATION

ANOMALY

CONDITION®

Digits
(Coni.)

Genitalia

Hands!feet

Head

Joints

Mandible
Maxilla

Mouth

Polydactyly

Broad thumbs/great toes
Syndactyly

Nait hvpoplasia

Second finger overlaps third
finger, fifth finger overlaps
fourth finger

Low-set
Crumpled

Small

large
Preauricular tags
Preauricular pits

Microphthalmos
Coloboma of iris
Stellate pattern of iris
Abscent iris

Cataracts

Unique facial gestalt

Hypospadias

Micropenis

Scrotal shawl

Hypoplasia of labia majora

Widow's peak

White forelock

Low posterior hairline
Scalp defect

Sparse to absent
Kinky

Short

lL.ong

Abnormal palm/sole creases
Macrocephaly
Microcephaly

Dislocations

Elbow abnormalities
Absent patella
Contractures

long

Short

Radial hypoplasia
Hypopla-ia
Hypoplasia

large
Multiple frenula
L.arge tongue

Carpenter's syndrome, trisomy 13 syndrome

Rubinstein-Taybi syndrome

Apert’s syndrome

Fetal hydantoin syndrome, Coffin-Siris
syndrome

Trisomy 18, trisomy 13

Trisomy 18, Treacher Collins’ syndrome
Beal syndrome

Down syndrome

Sotos’ syndrome

Goldenhar's syndrome

BOR syndrome

Oculodentodigital dysplasia
CHARGE association
Williams syndrome
Aniridia-Wilms’ tumor
Hallermann-Streiff syndrome

Down syndrome, Williams syndrome,
Prader-Willi syndrome, Cornelia de Lange
syndrome, whistling face syndrome

Smith-Lemli-Opitz syndrome
Robinow’s syndrome
Aarskog's syndrome

Escobar syndrome

Frontonasal dysplasia

Waardenburg syndrome

‘Turner’s syndrome, Noonan’s syndrome
Trisomy 13

Hypohidrotic ectodermal dysplasia
Menkes' syndrome

Prader-Willi syndrome
Marfan’s syndrome
Sotos' syndrome, .Jown syndrome

Hydrocephalus, Sotos’ syndrome
Many syndromes

Larsen'’s syndrome

Turner's syndrome, XXXXY syndrome
Trisomy 8

Beal syndrome, arthrogrypotic conditions

Beal syndrome, Stickler syndrome,
XYY syndrome

Many short-limbed dwarfing syndromes

VATER association

Pierre Robin sequence

Nager syndrome

Goldenhar's syndrome
Orofaciodigital syndrome
Beckwith-Wiedemann syndrome

111

Table continued on next page.




Dysmorphism—99

Table 3. Anomalies and Associated Conditions (Cont.)

LLOCATION

ANOMALY

CONDITION®

Neck

Nosc

Ocular region

Philtrum

Thorax

Webbced

Short

Small

Large

Choanal atresia

Hypertelorism

Hypotclorism

Short palpebral fissures

Epicanthic {fold

Upward slant of palpebral
fissures

Downward slant of
palpebral fissures

Synophrys (fusion of
cycbrows in midline

Prominent
Long
Short
Smooth

Cafe au lait spots
Pigmented nevi

Multiple lentigines
Telangicctases

Hemangiomata
Hypodontia
Carics
Neonatal

Small

Noonan’s syndrome
Klippcl-Feil syndrome

Feta! warfarin cffect
Scckel’s syndrome
CHARGE association

Opitz syndrome, Aarskog's syndrome
Holoprosencephaly

Fetal alcohol syndrome, blepharophimosis
Fetal trimethadione syndrome

Down syndrome

Treacher Collins' syndrome

Cornelia de Lange syndrome

Trichorhinophalangeal syndrome
Williams syndrome

Cohen syndrome

Fetal alcohol syndrome

Neurofibromatosis, Russell-Silver syndrome,
Bloom's syndrome

Turner's syndrome

l.eopard syndrome

Ataxis-telangiectasia syndrome, Bloony's
syndrome, Rothmund-Thomson
syndrome

Sturge-Weber syndrome

Hypohidrotic cctodermal dysplasia
Dentinogenesis imperfecta
Ellis-van Creveld syndrome

Jeune's syndrome

Lastly, the pediatrician must be armed with the knowledge of recurrence risks
and be able to appropriately counsel the concerned parent(s) (Table 4).

Table 4. Recurrence Risk in Families of Dysmorphic Children

RISK IN SIBLINGS

PERCENTAGF

CONDITION

Low

Moderate

High

Total

12
37

Trisomy 21 syndrome, trisomy 13, trisomy 18
Spina bifida, cleft palate/lip, hypospadias

25 Autosomal recessive disease: Smith-Lemli-Opit?
syndrome
X-linked recessive disease: X-linked hydrocephalus

50 Autosomal dominant disease: neurofibromatosis,
tuberous sclerosis

100

Chromosomal disorder: 21/21 translocation

Down's syndrome with carrier parent

Reference: Keele DK: A diagnostic approach to the dysmorphic child. Contemp Ped
Nov:63 84, 1985. Tables 2 to 4 from this reference, with permission.
Oski FA, et al: Principles and Practice of Pediatrics. Philadelphia, J.B. Lippincott, 1990.
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4100 —-Dysphagia

DYSPHAGIA

Common Causes

Cl.emical mucositis
Caustic ingestion
Gastroesophageal reflux
with esophagitis
Radiation/chemotherapy
Immatute sucking/swallowing
mechanism

Uncommon Causes

Cerebral palsy

Cleft palate

Esophageal spasm

Esophageal stricture

External compression of the esophagus
Esophageal diverticuli
Esophageal duplication
Mediastinal masses/tumors
Vascular anomalies

Rare Causes

Choanal atresia
Collagen vascular disease
Dermatomyositis
Scleroderma
Diphtheria
Esophageal atresia, web, cyst
Laryngeal cyst. cleft
Muscular hypertrophy of the esophagus
Neuromuscular causes
Botulism
Bulbar and suprabulbar palsy
Mobius syndrome
Chalasia/achalasia of the esophagus
Congenital laryngeal stridor

Cranial nerve palsy
113

Oropharyngeal infections
Cervical adenitis
Epiglottitis
Gingivitis
Herpetic stomatitis
Peritonsillar abscess
Pharyngitis
Retropharyngeal abscess
Tooth abscess

Physiologic expulsion reflux

Foreign body

Infectious esophagitis
Candida, herpes

Macroglossia (any cause)

Micrognathia

Pharyngeal diverticuli

Physiologic (globus hystericus)

Submucosal cleft

Tracheoesophageal fistula

Neuromuscular causes (Cont.)
Demyelinating disease
Guillain-Barré syndrome
Hypotonias
Muscular dystrophy
Myasthenia gravis
Myotonic dystrophy
Pharyngeal or cricopharyngeal

incoordination
Tetanus

Pharyngeal cyst, cleft

Rumination

Temporomandibular ankylosis/
hypoplasia

Tumors (oropharynx, esophagus)




Dysrhythmia/Dysuria—404

DYSRHYTHMIA

Cammon Causes

Acidemia
Congenital heart disease
Drugs
Antiarrhythmics
Beta blockers
Caffeine
Cocaine

Uncommon Causes

Cardiomyopathy (dilated, hypertrophic,
infiltrative)

Electrolyte disturbances (especially
K, Ca, Mp)

Myocarditis

Rare Causes

Anomalous coronary artery
Central nervous system
Hemorrhage
Infection
Trauma
Collagen vascular disease
Complete congenital heart block
Endocrine (thyrotoxicosis, secondary
electrolyte disturbance)

Drugs (Cont.)
Psychotropics
Sympathomimetics

Hypoxemia

Idiopathic

Postoperative (cardiac procedures)

Sickle-cell disease

Sick-sinus syndrome

Wolff-Parkinson-White syndrome
(and/or other necessary bypass
tracts)

Kawasaki disease
Myocardial ischemia
Mpyocardial trauma
Myocardial tumors
Neonatal lupus
Prolonged QT syndrome
Rheumatic fever

DYSURIA

Common Causes

Candidal dermatitis/vaginitis
Chemical urethritis (bubble bath)
Contact dermatitis/vulvitis

Uncommon Causes

Foreign body
Herpes simplex
Meatitis

Urethritis
Urinary tract infection
Viral cystitis

Pinworms
Urethral trauma
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Rare Causes

Appendicitis

Bladder diverticulum

Bladder outlet obstruction
Posterior urethral valves

Meatal stenosis
Posthitis
Prostatitis
Reiter’s syndrome

Bladder stones Schistosomiasis
Constipation Stevens-Johnson syndrome
Drugs Tuberculosis

Amitriptyline Urethral prolapse

Cytoxan Urethral stricture
Hematospermia Varicella
Interstitial cystitis

-

I'm sorry you are wiser,
I'm sorry you are taller;
I liked you better foolish,
And 1 liked you better smaller.

Aline (Mrs. Joyce) Kilmer
For the Birthday of a Middle-
Aged Child, Stanza |

— o
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Low-set Ears

Because of their association with various syndromes, low-sct cars can be a
finding of extreme importance. There is still a controversy over what constitutes
low-sct cars. We prefer a mcthod of cvaluation suggested by Dr. Murray
Feingold. In the figure, the face has a sheet of x-ray film held over it. On the
margins of the film are measurement scales, and the center of the film is bisected
by a horizontal line that is aligned with the medial canthi of the eyes. The amount
of the car lying above the line is measured as well as the overall length of the car.
If the ear is below the center line, the ear is low set. If 105, or less of the overall
length of the ear is above the line, the cars are said to be low set. If low-sct cars
arc found, look carefully for other physical abnormalities.

NIRRT TE NI S

a <
If b x 100 < 10,

the ears are low set.

Some Syndromes Associated with Low-set Ears

Apert's syndrome Down’s syndrome Seckel’s syndrome
Camptomelic syndrome Fetal hydantoin syndrome  Trisomy 13 syndrome
Carpenter’s syndrome Hallermann-Streiff Trisomy 18 syndrome
Cri-du-chat syndrome syndrome Treacher-Collins
Delction of the short arm  Noonan'’s syndrome syndrome

of chromosome 13 Saethre-Chotzen syndrome  Turner’s syndrome

Reference: Feingold M: Commentary, Yearbook of Pediatrics, p 152, 1977,

11+
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404 —Encopresis/Endotracheal Intubation

ENCOPRESIS

Common Causes Rare Causes

Chronic constipation Diastematomyelia Sacral agenesis
Diarrheal disorders Epidural abscess Spinal cord tumor
Emotional disturbance Poliomyelitis Syringomyelia
Postanorectal Transverse myelitis
Uncommon Causes surgery
Osteomyclitis of the
Hirschsprung's disease vertebral body

ENDOTRACHEAL INTUBATION

Complications of Endotracheal Intubation

Endotracheal intubation in the setting of an intensive carc unit, emergency
room, or delivery suite is rarely as controlled a procedure as the same performed
in an operating room. Unrecognized esophageal placement of an endotracheal
tube is the most common complication of emergency intubations and can lead
rapidly to brain damage or death. Below are the phases of progressive hypoxemia,
their clinical pictures, and recommended resuscitative maneuvers.

Precritical Phase: Arterial oxygen content decreases from normal 19 vol% to 12
volGhy (£ 70% saturation).
Sympathetic tone increases: HR increases by approximately 10 bpm.
Systolic BP increases 10 15 mmHg.
Diastolic BP unchanged.
Pulse pressure widens.
Critical Phase: Arterial oxygen content ranges from 12 vol% to 9 vol%. (50%
saturation).
Vagal tone increases: systolic BP decreases, HR decreases.
Cyanosis evident in nonanemic patients.
Terminal Phase: Arterial oxygen content falls below 9 vol% (<50% saturation).
HR slow to 40 or fewer bpm.
BP readings cannot be obtained.
ECG readings may show marked sinus bradycardia in the absence of a
palpable pulse.

Resuscitation

In the absence of a known and immediately remediable problem, the tube
should be removed quickly and an oral or nasal airway should be placed. The
patient should be administered 100% oxygen with a bag and mask until an
unhurried reintubation can be performed. The use of atropine or vasopressors
will not correct the hypoxia.

Recognition and correction of the hypoxemia during the precritical and
critical phases will generally avert any catastrophic cvent. Terminal phase may
require initiation of BLS and ALS.*

* BLS = basic life support; ALS = advanced life support.
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Endotracheal Intubation—408

Other Complications

Foreign bodies: Due to excessive lymphoid tissue in childhood, semirigid naso-
tracheal tubes may cause dislodging of adenoid tissue and subsequent obstruction.

Bronchial intubation: The right bronchus is more susceptible to catheterization
due to the obtuse angle at its junction with the trachea. Partial catheterization of
the right bronchus may result in occlusion and collapse of the right upper lobe.

Tube distortion: Tubes constructed from soft rubber or metal reinforced plastic
are less likely to kink, compress, or twist, but even they may distort, leading to
occlusion and hypoxemia.

Effect of tube size: Duc to the diameter of the pediatric airway, increased airway
resistance is a significant problem with thick-walled tubes. Refer to the chart
below for selection of the appropriate thin-walled endotracheal tube.

Selection of Endotracheal Tube

FNDOTRACHEAL TUBI SUCTION CATHETER SIZF
INFANT WEIGH T () INTERNAL ' A MITER ('RENCH GAUGT)
<1250 2.5 5Fr
1250 3000 3.0 6 Fr
>3000 15 8 Fr

BYAGE

Full term 9 mo 35

12 20 mo 4.0

2yr 4.5

>2yr 4.5 + age (yr)
4

References: Adriani J, et al: Complications of endotracheal intubations. South Med J
81.739 744, 1988.

Firestone LL, ct al (eds): Clinical Ancsthesia Procedures of the Massachusetts General
Hospital. Boston, Little, Brown, 1988.

Verification Techniques for Proper Placement

Although no verification technique for the placement of endotracheal tubes is
completely infallible, there are several methods that are quite reliable and ought
to be routinely performed after intubation.

1. The most reliable method of verification, detection of end-expired CO,,
requires instruments that may not be available in all emergency situations. As
carbon dioxide analyzers become less cumbersome and more available, this
will be the method of choice.

. Auscultation of "reath sounds is historically accepted as a reliable method
for verification of tracheal intubation. Recent studies have found that it may
be dependable only two-thirds of the time. Confounding factors in the
pediatric age group include short necks and obesity. An important point:
auscultation is most useful when performed both before and after intubation.
Nonidentical sounds or unequal chest expansionih?ug alert the pediatrician
to a possible problem. 2
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406 —Enuresis

. Puise oximetry, now widely available, is a good adjunct to auscultation but in
general should not be the sole method of verification. Oximetry is an excellent
monitoring device for the intubated child at risk for mucous plugging or
compression. Regardless of the patient’s risk status, pulse oximetry is useful
because pediatric patients tend to desaturate more quickly than their adult
counterparts.

. Mouth-to-tube-insufflation remains a reliable, simple, and universally available
technique for verifying tube placement. A quick, but not too forceful, breath
is expired into the tube connector by the physician. A properly placed tube
will allow gradual insufflation of the lungs. Expiration, against minimal
resistance, should be felt against the physician’s turned cheek. 1f esophageal
placement has occurred, the expired air will not equal the insufflated amount,
the expulsion will be rapid, and the air will not be felt on the cheek.

Reference: Adriani J, et al: Complications of cndotracheal intubation. South Med |
81:739 744, 1988.

Firestone LL., et al (eds): Clinical Anesthesia Procedures of the Massachusetts General
Hospital. Boston, Little, Brown, 1988,

ENURESIS

Common Causes

Developmental delay of bladder function and capacity
Psychological

Uncommon Causes

Diabetes Obstructive abnormalities of the urinary tract
Food aliergy Urinary tract infections

Rare Causes

Compulsive water drinking Lumbosacral anomalies
Diabetes insipidus, Sickle-cell anemia
central or nephrogenic Spinal cord tumors

Natural History of Noctumnal Enuresis

Most children stop wetting their beds between 2 and 4 years of age. Does that
mean that persistent bedwetting after 4 indicates an abnormality? Almost
certainly not. An organic disorder is rarely found in enuretic children, that is,
children who are bedwetting after the age of 5.

Bedwetting after age S years is more common in boys, in children from large
families, and in children from lower socioeconomic groups, and it occurs more
commonly in families where one of the parents may have been a bedwetter.

_Nocturnal enuresis occurs once a month or more in 8% of school-age children.
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When bedwetting recurs after a period of dryness (termed regressive or
sccondary enuresis), an explanation should be sought. The polyuria of diabetes
mellitus may frequently present in this way. Also rule out urinary tract disease
and diabetes insipidus.

Age by Which Bedwetiing Stopped

BOYS B GIRLS
White (C) Black (%) White (C7) Black (%)
28 7 37 15
70 73 80 77
85 83 89 90
91 89 92 92

What becomes of the children, about 10 to 1504, who continue to wet after 4
to 5 years of age?

There is a relative constancy to the percentage of children who spontancously
remit from their enuresis each year. The figure to remember is that any one child
during the coursc of 1 year has about a 15% chance of this problem going away
by itself. Thus, a child who wets his bed at age 5 will have about a 3% chance of
bedwetting by age 20. These figures apply only to the natural history of bed-
wetting and not to those children whose bedwetting is rclated to an environmental
factor.

Percentage Spontaneously Ceasing Bedwetting per Year

AGES 5109 01014 157019

Percentage 14 16 16

Diurnal or daytime enuresis occurs much less frequently than nocturnal, with
an incidence of less than 1% in a 7- to 12-year-old group.

References: Dodge WF, West EF, Bridgforth EB, et al: Am J Dis Child 120:32, 1970.

Forsythe W1, Redmond A: Arch Dis Child 49:259, 1974.

Adapted from McMillan JA, et al: The Whole Pediatrician Catalog, Vol. | and Vol. 2,
Philadelphia, W.B. Saunders, 1977, pp 299 300; 1979, p 84.

EOSINOPHILS

Cerebrospinal Fluid Eosinophilia

Many laboratories now perform cytocentrifugation and differential cytologic
staining of the WBCs found in cerebrospinal fluid. The finding of CSF
eosinophilia using this technique has led to the development of a list of the
various agents—infectious and otherwise—-that can cause eosinophilic pleocytosis
in the central nervous system. The following list includes the reported causes of
“eosinophilic meningitis.” For most of the causes listed, a careful history and
physical examination will provide the diagnosis.
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108 —Epididymitis

Fungal infection Parasitic infection
Coccidiomycosis meningitis Neurocysticercosis (caused by the
Viral infection tapeworm Taenia solium and
Coxsackie virus meningitis found in Asia and Af“'j"")
Chronic lymphocytic Toxocara canis and T. cati
choriomeningitis virus Trichinella

Subacute sclerosing panencephalitis Nematode meningoencephalitis,
including that due to Angio-

strongylus cantonensis and
Gnathostoma spinigerum, found
in Taiwan, Thailand, and the
CSF inflammation Pacific islands
Radiologic dye used in myelography Amebic meningitis caused by the
Rubber CSF shunt tubing frec-living amebae Naegleria
CNS malignancy Sfowleri and Acanthamoeba
Multiple sclerosis found in warm fresh or brackish
CNS hemorrhage water all over the world.

Bacterial infection
Tuberculous meningitis
Neurosyphilis

EPIDIDYMITIS

Epididyritis in Children and Adolescents

Epididymitis, though considered rare in prepubertal males, is also a common
cause of acute scrotum in childhood. Like torsion of the spermatic cord, the
common clinical presentation includes pain, swelling, and erythema. Unlike
torsion, the onset tends to be less acute.

Although definitive differentiation between cpididymitis and testicular torsion
requires radionuclide scanning or surgery, the history and physical exam should
point the pediatrician in the correct direction. Once established, the diagnosis of
epididymitis often suggests further urologic investigation.

Epididymitis Compared with Testicular Torsion

FFATUREF  EPIDIDYMITIS TESTICULAR TORSION

Onset: Insidious onsct often accompanied by signs  Acute onset of pain
and symptoms of urethritis or systemic
bacterial and/or viral infection. History
may be significant for recent trauma.,
Physical  Elevation of testis decreases pain. Elevation of testis
signs: increases pain.
Gastrointestinal symptoms rare. Abdominal pain and gastro-
intestinal symptoms common.
Cremasteric reflex present, Cremasteric reflex present.
Causes: Bacterial: Coliform organisms, gonorrhea. Anatomical defect
Staphylococcus, M. Tuberculosis, C. tracho-
matis; viral; traumatic; chemical (i.c., reflux);
systemic diseases such as sarcoid, Kawasaki's,
Henoch-Schonlein purpura; idiopathic
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Epistaxis/Epstein-Barr Virus—409

In the infant with suspected cpididymitis, a thorough work-up for sepsis is
indicated, because epididymitis in infancy is often a signpost of systemic illness.
In the child less than 2 years of age and in older patients with recurrent cpisodes,
a urologic work-up with an IVP and VCUG is recommended to rule out any
assc-iated genitourinary abnormality.

Reference: Likitnukul S, et al; Epididymitis in children and adolescents. Am J Dis
Child 141:41 44, 1947.

EPISTAXIS

Common Causes

Allergic rhinitis Trauma

Fepcated sneezing External

Secondary to dryness and crusting Self-inflicted (nose picking)
over anterior portion of nasal septum  Upper respiratory infection

Uncommon Causes

Factor ¥1 deficiency Sickle cell anemia
Hypertension Thrombocytopenia from any cause
Platelet dysfunction syndrome von Willebrand's discase

Rare Causes

Angiofibroma Osler-Weber-Rendu disease
Ataxia-tclangiectasia (hereditary hemorrhagic
Congenital syphilis telangiectasia)
Ehlers-Danlos syndrome Pertussis

Foreign body Rheumatic fever

Malaria Scarlet fever

Measles Scurvy

Nasal angiomas Typhoid fever

Nasal diphtheria Varicella

Nasal polyp Wegener’s granulomatosis
Oral contraceptives

EPSTEIN-BARR VIRUS

Epstein-Barr Viral Antibody Titers

Although the heterophile antibody test is sometimes positive in young y children
with infection caused by the Fpstem -Barr virus, heterophile positivity is certainly
not as reliable in pediatric paticnts as it is in adults. But don't despair. More spe-
cific antibody assays arc available. They allow you to determine on a single scrum
sample whether a patient is currently infected or has had the infection at some
time in the past. The most helpfui tests are the following:
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410 —Epstein-Barr Virus

Interpretation of EBV Serum Antibody Patterns

IgG FARLY
1gM 1eG ANTIGFN
CAPSID CAPSID  ——————  ANTINUCLFAR
INTERPRETATION ANTIGEN ANTIGEN D R ANTIGEN

Susceptible

Acute primary infection
(IM presentation)

Acutce primary infection
{non-IM presentation
or asymptomatic)

0O1d, quiescent infection - + i +§
Reactivated infection + + + or o+ +l

* A few (<10¢7) adults and an even greater number (1077 to 20%¢) of children with acute IM develop
an antibody response directed to R instead of D component.

. A low antibody titer (=1:5 in our laboratory) may also be detected in acute infection.

+ Qccasionally a weak, probably nonspecific, antibody response to R component is present.

¥ Moderate, stable titers of antibody should be present.

# Stable levels of antibody. although in low or absent levels in immunosuppressed and immunodeficient
paticnts, are present.

From Sumaya CV, Epstein-Barr virus serologic testing: Diagnostic indication and interpretations.

Pediatr Infect Dis 5:337, 1986. Reproduced by permission of Williams & Wilkins Co.

The timing of these antibody rises is depicted in the accompanying figure.

G4OT
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{1gGiCopsid Antigen
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?
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Antibody Titer

-~ {IgM} Capsid
Antigens 4 yr

(IgM} Capsid
Antigen <4 yr.

Nuctear Antigen

Time After Ctinical Onset

Duration of serum IgM and lgG antibody responses to EBV early antigen and nuclear
antigen. The antibody response to EBV carly antigen components may persist for years
after an episode of EBV infectious mononucieosis. Antibodies to EBV nuclear antigen
may be absent during acute infection but, once present, remain for life. (From Sumaya
CV, Ench Y. Pediatrics 75:1011, 1985. Reproduced by permission of the American
Academy of Pediatrics.)

Heterophile antibodies are nonspecific and not directed against the virus.
They cause agglutination of sheep, horse, beef, and goat red blood cells. Since
other antibodies may cause such agglutination, care should be taken to avoid
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Erythrocyte Sedimentation Rate—414

false-positive reporting. Testing sera with horse RBCs is the most sensitive
method, whereas the beef cell hemolysin test gives the most specific results. The
most reliable method for single slide tests is to absorb the sera with guinea pig
kidney cells before adding horse RBCs. When the antibody is due to EBV
infection, the test should remain positive after such absorption. Many of the
rapid test kits include guinea pig kidney cells for this purpose. Rapid test kits
may be accurate and helpful, but experienced personnel and fresh testing
material are essential for best results.

The list below provides a summary of the contents of some of the commercially
available kits.

USF OF GUINEA
TRADLE RED 8LOOD PIG KIDNEY
NAME CFIL USED ABSORPTION MANUFACTURFR
Mono-test Horsc'{r’-a No Wampole Labs.
Mono-Diff Horse Yes Wampole Labs.
Monospot Horse Yes Ortho Diagnostics
Diagluto Horse Yes Beckman Instruments, Inc.
Monosticon Sheep Yes Organon Diagnostic Products
Mono-Stat Native and papain- Not needed Colab Labs., Inc.
treated sheep
Confirmikit Native and enzvme- Not needed BBL-BioQuest, Div. of
treated horse Becton, Dickinson & Co.
Heterol Native and enzyme- Not needed Difco
treated horse

Reference: Andiman WA: J Pediatr 95:171, 1980. Figure courtesy of Dr. John Sullivan,
X-Linked Lymphoproliferative Syndrome Registry. Department of Pathology, University
of Massachusetts Medical Center, Worcester, MA.

Adapted from McMillan JA, et al: The Whole Pediatrician Catalog, Vol. 3. Philadelphia,
W.B. Saunders, 1982, with permission.

ERYTHROCYTE SEDIMENTATION RATE

The Slow Sedimentation Rate

All of the fe.tors responsible for determining the rate at which erythrocytes
sediment have not been identified. Factors that are known to influence the
sedimentation rate include the quantity of fibrinogen, alpha,-globulin, the
gamma-M globulin, and the serum cholesterol, with the quantity of fibrinogen
perhaps playing the most important role. In addition, alterations in the morpho-
logic characteristics of the red cell or in cell surface charge that hinder roulcau
formation will affect the erythrocyte sedimentation rate.

Everyone is familiar with the long and nondescript list of diseases that
produce an increase in the erythrocyte sedimentation rate. It is generally not
appreciated that certain disorders or drugs characteristically produce a slow
sedimentation rate or a rate that is slower than would be anticipated. Disorders
that produce a slow sedimentation rate include:
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Anorexia nervosa Hereditary spherocytosis
Hypofibrinogenemia, congenital Congestive heart failure
or acquired Nephrotic syndrome
Abetalipoproteinemia (acanthocytosis) Steroid therapy
Sickle cell anemia (if many sickled Aspirin administration
forms are present) Serum sickness
Pyruvate kinase deficiency (usually Hepatitis B
postsplenectomy if associated with marked
morphologic alterations of the erythrocytes)

In patients with the nephrotic syndrome in whom an infection is suspected, the
measurement of the C-reactive protein provides a useful alternate screening test.

" From McMillan JA: The Whole Pediatrician Catalog, Vol. [. Philadelphia, W.B.
Saunders, 1977, pp 226-227, with permission.

EYE

Causes of Severe Eye Injuries in Children

Approximately 160,000 school age children in the U.S. suffer from traumatic
eye injuries of varying severity each year. Indeed, the only more common
pediatric ophthalmologic entity requiring hospital admission is strabismus.
Although trauma is the usual descriptive word for these eye injuries among
children, a variety of offending etiologies is responsible, including balls, sticks,
fists, fingers, falls, glass, animal bites, and metallic foreign bodies. Listed below
are the most frequent diagnoses made among children with eye trauma severe
enough to warrant hospital admission, subdivided into age groups.

Primary Diagnoses of Eve Trauma

AGF GROUP, NO. OF CASFS
DIAGNOSIS TOTAL (%) 05YR 6 10 YR 1ISYR 16 20YR
Hyphema 81 (31.4) 11 2 30 17
Globe lacerations 48 (18.6) 15 1 14
Traumatic cataract 31 (12) S 11
Evelid laceration 28 (10.9) 12 3
Retinal detachment 19 (7.4) 0
Foreign body in eye 18 (7) 2
Orbital fractures 10 (3.9) 0
Injury to orbital tissue 7 (2.7 2
Burns 4 (1.6) 2
Vitreous hemorrhage 4 (1.6) 1
Traumatic glaucoma 3(1.2) ]
0
0
0
51

(FERRV_ I S ]

Cornecal abrasion 2 (<1)
Lens subluxation 2 (<1)
Conjunctival laceration 1 (<)
Total (%) 258 (100)
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Hyphema

Ruptured Globe

Traumatic Cataract, 12% Others, 12.8%

Lud Lacerations, 10.9% Ocular Foreign Body, 7%
RD, 7.4%

Primary admitting diagnoses of pediatric patients with ocular trauma (ages 0 to 20 years).
Others include those less-frequent diagnoses listed in the table. RD indicates retinal
detachments.

Refercnce: DeRespinis PA, Caputo AR, Fiore PM, Wagner RS: A survey of severe eye
injuries in children. Am J Dis Child 143:711-716, 1989, with permission.

The Eyelash Syndrome

Adults can appreciate the fact that a foreign body in the eye is both annoying
and painful. Indoors the most common foreign body to produce such discomfort
is the eyelash. We frequently forget that eyelashes may get into the eyes of infants
as well. The next time you are confronted with the problem of an irritable, crying
baby for which you cannot find a suitable explanation, be sure to check the eyes
for a foreign body. If you find it, you can produce an instant cure.

If an older child complains of the sensation of a foreign body, there usually is
one, particularly indoors. Oblique illumination with a flashlight can aid
detection. If nothing is seen, check the upper tarsal conjunctiva by eversion of the
lid. This may call for instillation of a local anesthetic.

Most foreign bodies on or in the cornea or conjunctiva can be removed by
irrigation or gentle wiping with a wet cotton applicator (also sce next entry). In
the event of an abrasion, instill an antibacterial ointment and follow up within 24
hours to check on healing and for the presence of infection.

Removal of a Foreign Body

You may be called upon to remove a simple nonpenetrating foreign body from
the eye—abjects such as eyelashes, dust, or dirt. All you need is a clean Band-
Aid. Simply touch the foreign body with the adhesive portion of the Band-Aid.
You can even do this to yourself with the aid of z{x\mi‘rror when necessary.

b BEST Copy AvAILABLE




Reference: Pryatel W: Another use for a Band-Aid. Resident & Staff Physician,
January, 1977, p 99.

&

Remember that as a teenager you are at the
last stage in your life when you will be happy
to hear that the phone is for you.

Fran Lebowitz




FAILURE TO THRIVE

Common Causes

Neglect
Inadequate ingestion/metabolism
of calories
Depression with anorexia
Manipulative behavior
Rumination as self-
stimulation
Secondary malabsorption
Self-induced (vomiting,
laxative abuse)
Specific deficiency
(e.g., zinc, biotin)
Starvation
Secondary neuroendocrine
abnormalities
Abnormal cycling of
growth hormone
Cortisol deficiency
Physical neglect/abuse
Psychosocial deprivation
Withholding of food as
neglect/abuse
Intentional withholding
of food
“Unintentional” withholding
of food
“Overwhelmed” caretaker
Lack of support systems
(financial/social)
Primary personal needs
(e.g., drug/alcohol abuse)
Time constraints (e.g.,
unsupervised eating,
bottle propping)
Psychotic or depressed
caretaker

Nonorganic failure to thrive
Inadequate volume of feeds
Two feeds per day
Too little per feed
Colic
“Difficult” feeder
Financial factors
Ignorance
Inexperienced/impatient
= compounding child
factors
Inappropriate foods for age
Cultural factors
Fad diets
Financial factors
Ignorance
Incorrect preparation of formula
Chronic dilution
Financial factors
Ignorance
Prolonged use after gastro-
enteritis
Inappropriate additives
Normal variants
Delayed growth spurt
Early onset growth retardation
Genetic “slightness”
Organic failure to thrive
CNS etiologies
Mental retardation/cerebral
palsy
Neurodevelopmental retardation
Gastrointestinal etiologies
Chronic gastroenteritis
Gastroesophageal reflux
Pyloric stenosis
Prematurity
Small for gestational age
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Uncommon Causes

Defective utilization of calories
Chronic hypoxemia
Diabetes mellitus

Defects in absorption
Cystic fibrosis
Enzymatic deficiencies
Food sensitivity/intolerance
Hepatitis
Inflammatory bowel disease
Milk allergy
Starvation

Inadequacy of food intake
Cleft lip/palate
Dyspnea of any cause

Congenital heart disease
Respiratory disease/insufficiency

Rare Causes

Defective utilization of calories
Adrenal insufficiency
Chromosomal syndromes
Diabetes insipidus
Diencephalic syndrome
Drugs/toxins
Dysmorphogenic syndromes
Fetal exposure syndromes
Hypopituitarism
Hypothyroidism
Metabolic disorders

Aminoacidopathies
Galactosemia
Organic acidurias
Storage diseases
Parathyroid disorders
Renal tubular acidosis

Defects in absorption
Acrodermatitis enteropathica
Biliary atresia/cirrhosis
Celiac disease
Hirschsprung’s disease
Immunologic deficiency

Necrotizing entercolitis
Pancreatic insufficiency
Short gut syndrome

Inadequacy of food intake (Cont.)
Immature suck/swallow
Pharyngeal incoordination

Increased metabolism
Chronic anemias
Chronic/recurrent infections

Otitis, sinusitis, pneumonia

Parasites

Tuberculosis

Urinary ‘ract infection
Chronic respiratory insufficiency
Congentit.. “eart disease
Malignancies

Inadequacy of food intake
Choanal atresia
CNS disorders
Cerebral insuits
Degenerative diseases
Drugs/toxins
Subdural hematoma
Diaphragmatic hernia/hiatal hernia
Esophageal atresia
Generalized muscle weakness
Congenital hypotonia
Myasthenia gravis
Werdnig-Hoffmann disease
Micrognathia/glossoptosis
Tracheoesophageal fistual
Increased metabolism
Acquired heart disease
Adrenocortical excess
Chronic inflammation
(e.g., JRA, SLE)
Chronic seizure disorder
Drugs/toxins
Hyperaldosteronism
Hyperthyroidism




Common Causes

Acute recovery from surgery,
trauma, most illnesses
Anemia
Chronic atopy
Eating disorders
Excessive dieting (* anorexia
nervosa, bulimia)
Excessive physical exertion
Mononucleosis (and most
viral infections)
Obesity

Uncommon Causes

Acute bacterial infections
Bacteremia
Meningitis
Chronic hypoxemia
Asthma
Cardiomyopathy
Chronic pulmonary disease
Congenital heart disease
Congestive heart failure
Cystic fibrosis
Heart disease
Pericarditis
Pulmonary hypertension
Chronic infections
Brucellosis
Cytomegalic inclusion disease

Rare Causes

Acquired immunodeficiency
syndrome (AIDS)
Allergic tension fatigue syndrome
Connective tissue diseases
Dermatomyositis
Juvenile rheumatoid arthritis
Mixed connective tissue disease
Scleroderma
Systemic lupus erythematosus
Endocrine disorders
Diabetes insipidus
Diabetes mellitus

Fatigue—417

FATIGUE

Pregnancy
Psychosocial
Chronic boredom
Chronic depression/anxiety
Grief
Stress (prolonged and severe)
Sedentary lifestyle
Sleep disorders
Insomnia
Sleep pattern disruption
(lack of REM sleep)

Chronic infections (Cont.)
Histoplasmosis
Osteomyelitis
Parasitic infestations
Pyelonephritis
Sinusitis
Subacute bacterial endocarditis
Toxoplasmosis
Tuberculosis
Urinary tract infection
Dehydration
Hepatitis
Upper airway obstruction
(sleep apriea)
Pickwickian syndrome
Tonsillar-adenoidal hypertrophy

Endocrine disorders (Cont.)
Hyper/hypoadrenalism
Hyper/hypopituitarism
Hyper/hypothyroidism
Hyperparathyroidism

Hepatic insufficiency

Hypoglycemia

Inborn errors of metabolism

Inflammatory bowel disease

Intussusception

Malignancy

130 Leukemia
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Malignancy (Cont.)
Lymphoma
Solid tumors
Metabolic disturbances
Hypermagnesemia
Hypokalemia
Hypomagnesemia
Hyponatremia
Neurologic
Intracranial hematomas
Myasthenia gravis
Narcolepsy
Renal tubular acidosis
Toxins and drugs
Alcohol
Analgesics and salicylates
Anticonvulsants

Fever of Unknown Origin

Toxins and drugs (Cont.)
Antihistamines
Barbiturates
Carbon monoxide
Corticosteroids
Digitalis
Heavy metals
Insulin
Nicotine
Pesticides
Progesterones
Sedatives
Tetracycline
Vitamin A
Vitamin D

Uremia

Fever is defined here as a temperature, higher than 38.5°C for more than

2 weeks.

Common Causes

Collagen vascular disease
Juvenile rheumatoid arthritis
LLupus erythematosus
Periarteritis nodosa

Factitious

Infections
Atypical mycobacterial infections
Epstein-Barr virus infections
Osteomyelitis
Sinusitis, mastoiditis
Urinary tract infections
“Viral syndromes”

Uncommon Causes

Drug-induced

Infections
Cat-scratch disease
Cytomegalic inclusion discase
Lung abscess
Hepatitis

131

Inflammatory bowel diseases
Regional enteritis
Ulcerative colitis

Malignancy
Acute lymphoblastic leukemia
Neuroblastoma
Hodgkin’s disease
Non-Hodgkin’s lymphoma

Infections (Cont.)
Histoplasmosis
Pelvic inflammatory disease
Salmonellosis

Kawasaki discase

Lyme disease
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Rare Causes

Infection Infection (Cont.)
Behcet's syndrome Psittacosis
Diabetes insipidus Q fever
Central Rocky Mountain spotted fever
Nephrogenic Streptococcosis
Diencephalic syndrome Subdiaphragmatic abscess
Ectodermal dysplasia Toxoplasmosis
Familial dysautonomia Tuberculosis
Hepatoma Tularemia
Infection Viral encephalitis
Blastomycosis Visceral larva migrains
Brucellosis Myelogenous leukemia
Human immunodeficiency Pancreatitis
virus infection Periodic disease (familial fever)
Leptospirosis Reticulum-cell sarcoma
Liver abscess Sarcoidosis
Lymphogranuloma venereum Serum sickness
Malaria Thyrotoxicosis
Perinephric abscess

Fever of Unknown Origin—Continued

Prolonged episodes of fever without an apparent explanation are an uncommon
diagnostic problem in pediatrics. Because of their rarity, they represent an
exacting challenge and provide the clinician with an unequaled opportunity to
demonstrate his skills in both careful history taking and physical examination. At
least 509 of “fevers of unknown origin” can be diagnosed by thoughtful attention
to details and very simple laboratory studies. Unfortunately, the designation
“fever of unknown origin” often prompts a myriad of tests and radiographic
procedures in a nonsystematic fashion.

What are the usual causes of obscure, prolonged fevers in children and how do
they differ in etiology from those observed in adults? The accompanying table
summarizes the findings in two studies involving infants and children and
contrasts them with a representative study of adult patients. Fever was defined as
the presence of a rectal temperature of 38.5°C (99.8°F) on at least four occasions
over a minimum period of 2 weeks.

Causes of Fever of Unknown Origin

INFANTS AND CHILDREN ADULTS
Pizzo and Associates McClung Jacoby and Swartz

Infections (529%) Infections (29%) Infections (40%,)
Viral syndromes Respiratory Tuberculosis
Respiratory Central nervous System Endocarditis
Central nervous system Salmonellosis Localized to peritoneum,
Urinary tract Endocarditis urinary tract, or liver
Osteomyelitis Histoplasmosis

Table continued on next page.
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Causes of Fever of Unknown Origin (Cont.)

INFANTS AND CHILDREN

ADULTS

Pizzo and Associates

McClung

Jacoby and Swartz

Infections (Cont.)

Endocarditis
Tuberculosis
Herpes simplex,
generalized
Sinusitis
Salmonellosis

(52%)

Coliagen-Vascular

(20%,)

Rheumatoid arthritis
Vasculitis
Anaphylaetoid purpura
Lupus erythematosus

Neoplastic

Leukemia
Lymphoma

Miscellaneous (10%)

Agranuloceytosis
Lamellar ichthyosis
Milk allergy
Agammaglobulinemia
Behget’s syndrome
Anicteric hepatitis
Ruptured appendix
Central nervous system
fever
Aspiration pneumonia

Infcetions (Cont.)

Bruccllosis
Epstein-Barr infection

(29%)

Collagen-Vascular ~ (11%)
Rheumatoid arthritis
Lupus

Unclassified

Neoplastic
l.eukemia
L.ymphoma
Neuroblastoma
Reticulum cell sarcoma

Miscellaneous (10%)
Regional enteritis
Thyroiditis

Salicylate toxicity
Diencephalic syndrome
Dehydration fever
Immunodeficiency

Infections (Cont.)

Collagen-Vascular

Neoplastic

Miscellaneous

(40%)

(15%)

Rheumatoid arthritis

Rheumatic fever

Lupus

Polyarteritis

Temporai arteritis

Wegener's granulo-
matosis

(20%)

[.eukemia

Lymphoma

Multiple myeloma

Colonic, pancreatic, and
renal tumors

Metastatic disease to
bone and liver

(20%)
Granulomatous disease
Sarcoid
Hepatitis
Regional enteritis
Ulcerative colitis
Thrombophleoitis
Factitious fever
Mediterranean fever
Cirrhosis
Whipple's disease

Physically well children — (9%)

Undiagnosed (12%)  Undiagnosed (32%) Undiagnosed

The Diagnostic Evaiuation

I Initial studies should be determiner’ 'y clues provided by the history and
physical examination. One must particularly search for a history of recent
immunizations, transfusions, travel, risk factors for HIV infection, and
exposure to animals or other sick individuals.
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. Initial diagnostic procedures should include a complete blood count,
urinalysis, erythrocyte sedimentation rate, chest film, and serum protein
electrophoresis in addition to more specific studies indicated from the
history and physical examination.

. If sedimentation rate is elevated, if serum electrophoresis reveals a reversed
albumin-globulin ratio or increase in the alpha globulin fraction, or if
leukocytosis exists, these should all be considered evidence of an active
disease process.

. If initial studies fail to provide a diagnosis, other useful studies might
include:

Blood cultures, urine cultures, stool cultures
Liver function tests

Bone marrow biopsy and culture
Antinuclear antibodies

Latex fixation text

Lupus erythematosus preparations
Upper gastrointestinal films
Barium enema

Intravenous pyelogram

Bone scan

Sinus films

. Ultimately, the diagnosis may require a biopsy of skin, muscle, and/or
liver.

. It is useful to establish an orderly timetable for the pursuit of the diagnosis.
All too often the investigation proceeds in an aimless fashion without a
logical schedule.

References: Pizzo PA, Lovejoy FH Jr, Smith DH: Pediatrics 55:468, 1975. McClung
J: Am J Dis Child 124:544, 1972. Jacoby GA, Swartz MN: N Engl J Med 289:1407, 1972

From McMillan JA, et al. The Wholc Pediatrician Catalog. Philadelphia, W.B.
Saunders, 1977, with permission.

The Symptomatic Treatment of Fever

Would you throw cold water on the walls of an overheatcd room or would you
turn down the thermostat? The answer seems obvious, yet the same logic is often
not present when it comes to the management of fever in children. The rational
treatment of fever requires an understanding of its pathophysiologic basis. Most
febrile states in infants and children result from an abnormal elevation in the
hypothalamic setpoint triggered by the release of interleukins. When this occurs,
heat production is increased and heat loss is minimized. Much less commonly,
fever is a result of excessive heat production alone, or when heat production is
normal but heat loss is faulty.

The accompanying table examines the pathophysiologic basis for fever and
describes the corresponding appropriate treatment.

Reference: Lorin M: The Febrile Child. New York, John iley, 1982.
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Decline in Fever Following Acetaminophen—What Does It Mean?

Many physicians assume that a febrile child who exhibits a reduction in fever
along with an improvement in general appearance following acetaminophen
administration is not likely to have a bacterial infection. = = _., tne degree of
fever reduction does not distinguish between viral and bacterial infection, nor
does it help in selecting those children who are bacteremic. Comparison of the
degree of fever reduction in children with their eventual etiologic diagnosis has
yielded the following conclusions:

I. The improvement in clinical appearance following fever reduction makes
the identification of patients with potentially life-threatening infection
more difficult.

. Patients with occult bacteremia and bacterial deep tissue infections experience
at least as great a veduction in fever | and 2 hours following acetaminophen
administration as do patients with self-limited viral infections.

. Even patients with bacterial meningitis experience a mean temperature
reduction of 1.1°C following acetominophen administration.

These studies demonstrate that neither the observation of clinical improvement
nor the history of defervescence following antipyretic administration should
comfort the physician when the patient’s condition prior to antipyretic therapy
gave cause for concern.

weferences: Baker MD, Fosarelli PD, Carpenter RO: Pediatrics 80:315, 1987. Weisse
ME, Miller G, Brien JH: Pediatr Infect Dis J 6:1091, 1987. Baker RC, Tiller T, Bauscher
JC, et al: Pediatrics 83:1016, 1989.

Hospitalization of Febrile infants—What Is the Risk?

When we hospitalize young infants and treat them with intravenous antibiotics
for presumed sepsis, we believe we are decreasing their risk of serious disease and
complications. In fact, hospitalization of young febrile infants is not only costly,
it is risky. Of 190 febrile infants under 2 months of age evaluated in the outpatient
clinics of The Johns Hopkins University Hospital and hospitalized for observation
and treatment, 37 patients (19.5%) had 48 separate complications. Twenty-four
(50%) of the complications resulted from intravenous administration of fluids
and/or antibiotics.

Complications During In-hospital Treatment of Febrile Infants
TYPE OF COMPLICATION NO. OF COMPLICATIONS

Preventable
IV infiltrates requiring compresses 13
Sloughing of skin with 1V therapy
Fluid overload
Gentamicin overdose
Fever secondary to high isolette temperature
Untreated urinary tract infection
Distraught mother secondary to multiple lumbar punctures
Stolen Infant

Total
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124 —-Fontanels

Complications During In-hospital Treatment of Febrile Infants (Cont.)

TYPE OF COMPLICATION NO. OF COMPLICATIONS

Other
Diarrhea with onset > 72 hr after admission 12
Thrush/candidiasis 6
Chloramphenicol sodium succinate-induced bone marrow 1
suppression

Total 19

In addition to the complications listed above, diagnostic misadventures during
hospitalization can lead to unnecessary costs and patient trauma. The table
below lists the diagnustic misadventures encountered during the hospitalization
of the same 190 infants mentioned above.

Misadventures During In-hospital Treatment of Febrile Infants

TYPE OF MISADVENTURE NO.

Contaminated CSF cultures [
Contaminated blood cultures
Abnormal urinalysis findings with no follow-up
3 normal chest roentgenograms in | patient
Suprapubic examination done to check contaminated,
improperly labeled urine culture
2 repeated lumbar punctures, both negative after positive
counterimmunoelectrophoresis
Traumatized infant 2° to multiple lumbar punctures 2
Kept 48 hr for neurologic consultation that was not done 1

Total 26

The next time you consider hospitalizing an infant “just for observation,”
remember these potential complications and try to assure more good than harm
comes from your decision.

References: DeAngelis C, Joffe A, Wilson M, Willis E: latrogenic risks and financial
costs of hospitalizing febrile infants. Am J Dis Child 137:1146, 1983, with permission.

Baskin MN, O'Rourke EJ, Fleisher GR: Outpatient treatment of febrile infants 28 to 89
days of age with intramuscular administration of ceftriaxone. J Pediatr 120:22-27, 1992.

FONTANELS

How Many Fontanels Are Present at Birth in the Infant's Skull?

There are actually six fontanels, but only two, the anterior and posterior, are
normally palpable.

The anterior fontanel is at the n.eeting place of the coronal, sagittal, and
frontal suturcs. It is a diamond-shaped, fibrous tissue membrane covering a
transient defect in ossification. It is the largest fontancl and measures about 4 cm
in the A-P direction, and 2.5 cm transversely. The membrane pulses with the
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infant’s pulse and can be observed to be slightly depressed when the baby is
upright and quiet. Molding of the skull from pressures during labor and delivery
can cause temporary overriding of the sutures and the impression of a smaller
fontanel. Other less benign conditions causing smaller fontanel size are discussed
in the following section.

The posterior fontanel is at the meeting place of the saggital and lambdoid
sutures. It is triangular and usually less than ! cm at the widest point.

Two pairs of fontanels, the sphenoidal and mastoid, appear on each side of the
skull, are small and irregular, and are difficult to palpate.

Abnormal Fontanel Size

An abnormality in size of the anterior fontanel may be a tip-off to abnormality
in the infant. The figure displays the fontanel size, :

defined as length ; W1dth, as measured with a steel tape in 201 normal infants.
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The following tables list conditions associated with an unusually small (or pre-
maturely closed) fontanel or with an unusually large fontanel.

Disorders in Which Premature Closure
or Small Fontanel for Age May Be a Feature

Microcephaly

High Ca++/vitamin D ratio in pregnancy
Craniosynostosis

Hyperthyroidism

Normal variant
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Disorders in Which Large Fontanel for Age May Be a Feature

CHROMOSOMAL
SKELETAL DISORDERS ABNORMALITIES OTHER CONDITIONS

Achondroplasia Down’s syndrome Athyrc’ic hypothyroidism
Aminopterin-induced syndrome 13 Trisomy syndrome Hallermann-Streiff syndrome
Apert’s syndrome 18 Trisomy syndrome Malnutrition

Cleidocranial dysostosis Progeria

Hypophosphatasia Rubella syndrome

Kenny’s syndrome Russell-Silver syndrome
Osteogenesis imperfecta

Pyknodysostosis

Vitamin D deficiency rickets

References: Popich GA, Smith DW: J Pediatr 80:749, 1972. Barness LA: Manual of
Pediatric Physical Diagnosis, 6th ed. Chicago, Mosby-Year Book, 1990.

The Bulging Fontanel

A bulging fontanel in an infant is generally regarded as a sign of serious CNS
disease, such as:

Meningitis Cerebral hemorrhage Lead poisoning
Encephalitis Intracranial abscess Sinus thrombosis
Hydrocephalus Subdural hematoma Tumor

The history, however, may suggest a benign cause. A congenital subgaleal cyst
over the anterior fontanel may simulate a bulging fontanel. Benign intracranial
hypertension, a syndrome of increased intracranial pressure, normal ventricular
system and CSF composition, and absence of focal neurologic signs can also
produce a bulging fontanel.

The causes of benign intracranial hypertension in infancy:

Impaired CSF absorption Drugs (Cont.)
Obstructed inferior vena cava Nalidixic acid
secondary to intrathoracic mass Infections
or obstructive lung disease Roseola infantum (herpes virus 6)
Obstruction of sagittal sinus secondary Guillain-Barré syndrome
to skull fracture or other causc Nutritional
Endocrine/Metabolic Hypovitaminosis A
Galactosemia Rapid brain growth following
Addison’s disease starvation
Hypophosphatasia Miscellaneous
Hypoparathyroidism Polycythemia vera
Hypothyreidism Heart discase
Drugs Allergic discases
Hypervitaminosis A Ancmia (severe)
Tetracyclines Wiskott-Aldrich syndrome

References: Hagberg B, Silinpdid M: Acta Pacediatr Scand 59:328 339, 1970.
Barnett HL. Pediatrics. New York, Appleton-Century-Crofts, 1972.
From McM illan JA, et al: The Wh(lc I?:é)'atrician Catalog. Philadelphia, W.B. Saunders,
1977, with permission. e
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FOREIGN BODY

Where Is the Coin—in the Esophagus or Trachea?

The list of foreign bodies encountered in various openings of children’s bodies
is almost endless. A frequent problem is the swallowing or aspiration of objects.
Coins are favored for this purpose (but note that hot dogs are one of the most
common causes of fatal aspiration). Opaque objects such as coins are accurately
localized with radiography. However, a frequent question that comes up in
removing a coin is whether it is in the esophagus or trachea.

In the esophagus, foreign bodies are usually found at one of three areas of
physiologic narrowing: (1) below the cricopharyngeal muscle; (2) at the level of
the aortic arch; or (3) just above the diaphragm. Foreign bodies lie in the plane
of least resistance, and if a coin enters the esophagus, it will lie in a frontal plane
and thus appear head-on in the anterior-posterior film of the chest and on-edge
in a lateral film. In contrast, a coin in the trachea will come to rest in the sagittal
plane and will appear on-edge in the A-P view and head-on in the lateral view.

Of course foreign bodies can lodge in the larynx and in bronchi, as weli as in
the trachea. Objects in the upper airway can cause dysphagia from swelling, and
objects in the esophagus can cause airway problems from compression or
overflow of food or other secretions.

Other common locations for foreign bodies in children are the eye (see entry
under “EYE™), ear, nose, stomach and intestine.

Reference: Hollinger PH, Johnson KC: Foreign bodies in the air and food passages.
Pediatr Clin North Am 1:827, 1954.

Foreign Bodies in the Air and Food Passages

A wise pediatrician once said, “When deliberating over a difficult diagnosis in
a child, even if it’s as clear-cut a case as otitis media, a/ways consider the
ingestion of a foreign body!™ The following should facilitate that thought process.

1. Underlying factors leading to foreign bodies of the esophagus
Neuromuscular disorders (uncoordinated swallowing)
Vascular compression (double aortic arch, etc.)

Stricture or stenosis secondary to:
Congenital deformity
Repaired tracheoesophageal fistula
Reflux esophagitis
Caustic injestion
Altered mental status {e.g., poor judgment secondary to age, underlying
medical condition)
Alteration of sensation

. Signs and symptoms of esophageal foreign bodies
Refusal to take oral feedings Gagging
Increased salivation “Foreign body” sensation
Vomiting Pain radiating to the sternal
Pain or discomfort with swallowing or back area

Drooling
) 140
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3. Signs and symptoms of foreign bodies of the airway

Foreign Bodies of the Airway

LLOCATION OF FOREIGN BODY
SIGNS:SYMPTOMS LARYNX TRACHEA BRONCHI

Hoarseness +
Aphonia
Odynophagia
Drooling

Audible slap
Cough

Hemoptysis
Stridor

Wheeze

Dyspnea

Airway obstruction
Sudden death

+ + +

+ 4+ 4+ + + + +
+ 4+ 4+ + o+

. Progression of radiographs: Imaging that may be required for diagnosis
Chest x-ray (anteroposterior and lateral)
Lateral neck (if indicated)
Inspiratory/expiratory films (if patient is cooperative)
Chest fluoroscopy
Ultrasound; overpenetrated films of unresolved areas of density
Possible computed tomography; possible contrast studies

. An ounce of prevention
Certain foods are more easily aspirated than others (e.g., peanuts-—the
most commonly aspirated food, chunks of carrots and apples, hot dogs, etc.).
These foods should be withheld from children 0-4 years until they can chew
them properly (i.e., after their molars have erupted). Small objects, such as
tiny plastic toys, etc., should always be avoided in this age group.

Reference: Kenna MA, Bluestone CD: Foreign bodies in the air and food passages.
Pediatrics in Review 10(1):25-31, 1988.

FRAGILE X SYNDROME

Recognition of the Fragile X Syndrome in Young Children

Fragile X syndrome is the most commonly inherited form of mental retardation.
Although it is thought to be an X-linked recessive trait with variable expression
and incomplete penetrance, 30% of all carrier women are also affected. The
syndrome is named “fragile X” because there exists a fragile site or gap at the end
of the long arm of the X-chromosome in lymphocytes of affected patients when
grown in a folate-deficient medium. Carrier females typically have a 30 to 40%
chance of giving birth to a retarded male and a 15 to 20% chance of having a
retarded female. Further, there frequently exists a maternal family history for a
relative with mental retardation or developmental and learning disabilities. Most
studies have dealt with recognition of this syndrome in older children and young
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adults, but many of the physical features, behavioral characteristics, and family
history features are apparent far earlier.

Prominent parental concerns that might bring such a child to a pediatrician’s
attention include:

Developmental delay

Speech delay

Short attention span or hyperactivity

Mouthing of objects persisting at an age beyond when it would be expected

Difficulty in disciplining the child

Frequent temper tantrums

Autistic-like behaviors such as rocking, talking to oneself, spinning,
unusual hand movements, difficulty with transitions, preference for
being alone, echolalia, and poor eye contact

Poor gross motor coordination

History of vomiting, spitting up, or colic during infancy

History of frequent otitis media

Self-abusive behaviors

Hand flapping

Drooling persisting at an age beyond when it would be expected

Hypotonia

Fighting with others

Pica

Hand/thumb sucking

While older children (8 to 12 years of age) are more likely to display the classic

physical features of fragile X syndrome (long face with a prominent jaw, large
prominent ears, and post-pubertal macroorchidism), patients as young as 2 or 3
years have been noted to exhibit the following physical findings:

Long and/or wide and/or Simian creases of palms; vertical
protruding ears creases of soles

Prominent jaw or long face Long philtrum

High arched palate Hemangioma

Flattened nasal bridge Hyperextensible joints

Microcephaly or relative Antimongoloid slant to eyes
macrocephaly Clinical impression of

Apparent hypertelorism macroorchidism

Epicanthic folds Prominent forehead

It is not feasible or sound to recommend chromosomal studies on all children
with developmental, learning, and behavioral disabilities. But these problems
(particularly speech delay, unusual be’ “viors, and developmental delay) taken in
context with a maternal family histo. f mental retardation or developmental
disabilities and the physical findings of long, wide, or protruding ears, a long
face, flat nasal bridge, and a high arched palate probably warrant a r .arch for the
fragile X chromosome. A new method of identifying carriers of these mutations
by direct DNA analysis has recently been described.

References: Simkoi A, Hornstein L, Soukup S, Bagamery N: Fragile X syndrome:
Recognition in young children. Pediatrics 83:547-552, 1989,

Rousseau F, Hertz D, Biancalana V, et al: Direct diagnosis by DNA analysis of the
fragile X syndrome of mental retardation. N Engl J Med 325:1673- 1681, 1991.
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GASTROENTERITIS
Rotavirus Versus Astrovirus

Over the past 20 years, pediatricians and virologists have gained great insights
into the causes and nature of gastroenteritis. The enteric adenoviruses, such as
rotavirus, have been of particular focus as a cause of diarrhea in infants and
young children. Recently, reports of astrovirus-caused gastroenteritis has come to
the attention of clinicians, although their medical importance remains poorly
defined. Offered below is a comparison of the clinical findings associated with
astrovirus and rotavirus gastroenteritis:

Clinical Findings Associated with Astrovirus and Rotavirus Gastroenteritis*

ASTROVIRUS INFECTION ROTAVIRUS INFECTION
(N = 44) (N =175)
FINDINGS (percent) (percent)
Watery stools 61 67
Loose stools 4] 35
Mucoid stools 55 51
Bloody stools 7 6
Nausea' 71 88
Abdominal pain’ 58 63
Vomiting 61 67
Fever 80 83
Dehydration =5% 5 15

*Only stool samples in which no bacterial, parasitic, or other viral pathogens were
detected are included.

+ Includes data from Study 1 only (33 children with astroviruses and 116 with rotaviruses).

Reference: Herrmann JE, Taylor DN, Echeverria P, Blacklow NR: Astroviruses as a
cause of gastroenteritis in children. N Engl J Med 324:1757-1760, 1991, with permission.

Chitterlings: Another Yersinia Food Group

Yersinia enterocolitica was first recognized as a cause of human infection
in 1933. In young children, infection generally causes acute gastroenteritis. In
older children a picture of mesenteric adenitis that can easily be confused with
appendicitis predominates. A 1988-89 outbreak of Yersinia enterocolitica in
Atlanta has added chitterlings (also chitlins), the small intestines of pigs, to the list
of agents of transmission. Although the epideminlogy remains poorly understood,
previously cited agents include contaminated mii¥ products, contact with sick
pets, transfusion of contaminated blood products, and ingestion of raw pork.
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The Atlanta outbreak was traced to households where chitterlings were
prepared for holiday meals. Preparation of chitterlings involves boiling the raw
small intestines of pigs after fat and fecal matter have been removed. In nearly all
of the Atlanta cases, the affected infants and children had contact with the
chitterlings’ preparers, although not the raw intestines themselves.

The take-home message is that when an infant or child presents with a picture
of acute pdastroenteritis, a thorough investigation into intrahousehold contacts as
well as ingestion of possible contaminants is called for.

Ciinical Manifestations of Yersiniosis

Diarrhea Fever

Mucoid stools Vomiting

Bloody diarrhea or pus Abdominal pain—colicky, diffuse
(10-20%) or localized to RLQ

Differential Diagnosis

Shigella Yersinia pszudotuberculosis can
Enteroinvasive E. coli cause identical picture to the
Salmonella mesenteric adenitis of older
Campylobacter children.

Refer-ences:"Lee LA, et al: Yersinia enterocolitica 0:3 infections in infants and children,
associated with the household preparation of chitterlings. N Engl J Med 322: 984-987, 1990.
Oski FA, et al: Principles and Practice of Pediatrics. Philadelphia, J.B. Lippincott, 1990.

GASTROINTESTINAL BLEEDING

In the Neonate

Common Causes

Esophagitis Rare Causes
Gastritis

Jugested maternal blood Acute ulcerative colitis
Necrotizing entercolitis Gastric polyp
Stress ulcer (gastric) Gastrointestinal duplication cyst
Intussusception
Uncommon Causes Leiomyoma
Milk allergy
Acquired coagulopathy Nasal or pharyngeal ble_eding
Gastroenteritis (Campylobacter Sevqre cyanotic congenital heart
infections) disease
Hemophilia Vascular malformation of the gut
Rectal trauma or gastrointestinal (hemangioma, telangiectasia,
trauma arteriovenous malformation)
Thrombocytopenia
Vitamin K deficiency

Volvulus l 4 c;
t




In Infancy

Common Causes

Anal fissures

Esophagitis

Gastritis (possibly due to
drug ingestion)

Gastroenteritis

Polyps

Uncommon Causes

Acquired coagulation disturbance
Hemophilia
Henoch-Schénlein purpura

Gastrointestinal Bleeding—433

Rare Causes

Chronic granulomatous disease
Diverticulitis

Esophageal varices
Hemangiomas and telangiectasia
Hemolytic-uremic syndrome
Hemorrhoids

Intestinal foreign body
LLymphosarcoma

Peutz-Jegher syndrome
Pseudoxanthoma elasticumn

Inflammatory bowel disease Scurvy
Meckel’s diverticulum

Parasitism

Peptic ulcer

Thrombocytopenia

Using the BUN/Credtinine Ratio in Localizing the Source
of Gastrointestinal Bleeding in Children

Although most child :n with gastrointestinal bleeding make the diagnostician’s
job somewhat easier - presenting with a chief complaint of either hematemesis
or bright red blood per rectum, there exists a gray zone in localizing the source
of bleeding when a child presents with melena or altered blood in the stool.
Frequently, this child undergoes a wide variety of costly and invasive diagnostic
procedures in order to determine the site of blood loss. A useful and inexpensive
means of identifying upper gastrointestinal bleeding, however, lies in an evalu-
ation of the blood urea nitrogen to creatinine ratio (BUN/Cr).

In a retrospective study of 40 children hospitalized for evaluation and
treatment of gastrointestinal bleeding at the Children’s Hospital of Los Angeles,
a BUN/Cr ratio > 30 indicated an upper gastrointestinal bleeding source with a
specificity of 100%. Documentation of the source of bleeding was confirmed by
endoscopy, surgery, or presence of hematemesis o: bright red blood per rectum.
The rise in BUN after an upper gastrointestinal hemorrhage is probably a result
of increased hepatic catabolism of the absorbed amino acid load from the
intraluminal blood. The bleeding, therefore, must occur proximal to the small
intestine’s absorptive surface (e.g., proximal to the ligament of Treitz) in order to
cause a significant rise in the BUN/Cr ratio. The sensitivity of the BUN/Cr ratio
for upper gastrointestinal bleeding, however, was 39%, because there existed a
wide range of BUN/Cr ratios among the upper Gl bleeders (range = 10-140;
mean = 34 £+ 29 SD) in comparison to the lower GI bleeders (range = 3.3-30;
mean = 16 £ 8.5 SD). A BUN/Cr ratio less than or equal to 30, therefore, can be
consistent with either an upper or a lower gastrointestinal bleeding site. The wide
range of BUN/Cr ratios seen in children with upper gastrointestinal bleeding may
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have been due to smaller volumes of blood loss, vomiting, or more rapid gastro-
intestinal transit times in children when compared to adults. '

Reference: Felber S, Rosenthal P, Henton D: The BUN/Creatinine ratio in localizing

gastrointestinal bleeding in pediatric patients. J Pediatr Gastroenterol Nutr 7:685-637,
1988.

Kool-Aid Colitis

A mother brings her child to your Emergency Room frightened by the new
onset of bright red stools in the child’s diaper. The child appears hemodynamically
stable and is without abdominal tenderness. What do you do?

If the stool guaiac is negative, ask the mother whether her child has had any
cherry- or strawberry-containing beverages. Don't stop there. Ask about beets,
tomato-containing products, and cherry or strawberry candies. Any and all of
these substances can be the culprit when an alarmingly scarlet, nonclotting
effluent accompanies a stool.

Reference: Sack J: “Kool-Aid colitis™ (letter). N Engl J Med 322:1012. 1990,

GENETICS

What is a Human Being's “Unique Genetic Make-up”?

The uniqueness of each individual stems from the fact that over one-fifth of
his or her genes (i.e., proteins) are in a form that differs from that present in the
majority of the population. All human diseases are a result of the interaction of
the person’s unique genetic make-up and the environment, and therefore genetics
can be considered the basis of all medicine.

Reference: Goldstein JL, Brown MS: Genetics. In Wilson JD, et al (eds): Harrison’s
Principles of Internal Medicine, 12th ed. New Yo'k, McGraw-Hill, 1991, p 21.

Ethnicity As a Risk Factor

Disorders transmitted by the inheritance of a single mutant gene, termed men-
delian or “simply inherited disorders,” occur with increased frequency in specific
ethnic groups. Some examples of these relationships are listed in the table below.

Examples of Simply Inherited Disorders that Occur with Increased Frequency
in Specific Ethnic Groups

ETHNIC GROUP SIMPLY INHERITED DISORDER

African blacks Hemoglobinopathies, especially Hb S, Hb C, persistent
Hb F, « and B thalassemias
Glucose-6-phosphate dehydrogenase deficiency

Armenians Familial Mediterranean fever
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Examples of Simply Inherited Disorders that Oceur with Increased Frequency

in Specific Ethnic Groups (Cont.)

ETHNIC GROUP

SIMPLY INHERITED DISORDER

Ashkenazi Jews

Chinese

Eskimos
Finns

French Canadians
Japanese
Lebanese

Mediterranean peoples
(Italians, Greeks,
Sephardic Jews)

Northern Europeans
Scandinavians

South African whites

Abetalipoproteinemia

Bloom's syndrome

Dystonia musculorum deformans (recessive form)
Factor X1 (PTA) deficiency

Familial dysautonomia (Riley-Day syndrome)
Gaucher's disease (adult form)

Neimann-Pick disease

Pentosuria

Tay-Sachs disease

a-Thalassemia
Glucose-6-phosphate dehydrogenase deficiency
Adult lactase deficiency

Pseudocholinesterase deficiency
Adrenogenital syndrome

Congenital nephrosis
Mulibrey nanism

Tyrosinemia
Acatalasemia
Homozygous familial hypercholesterolemia

B-Thalassemia

Glucose-6-phosphate dehydrogenase deficiency
Familial Mediterranean fever

Glycogen storage disease, type 111

Cystic fibrosis

Alpha,-antitrypsin deficiency

LCAT (lecithin:cholesterol acyltransferase) deficiency
Porphyria variegata

Homozygous familial hypercholesterolemia

From Wilson JD, et al (eds): Harrison's Principles of Internal Medicine, 12th ed. New
York, McGraw-Hill, 1991, with permission.

GROWTH

Predicted Weight and Height from Age

If you know the age of a child and want a rough estimate of the weight and

height:

For 3-12 mo:
For 1-6 yr:
For 7-12 yr:
For 2-14 yr:

Weight (Ib) = age (mo) + 11
Weight (Ib) = age (yr) x 5+ 17
Weight (Ib) = age (yr) x 7+ 5
Height (in) = (214 * age) + 30

Reference: Graef JW, Cone TE: In Manual of Pediatric Therapeutics, 6th ed. Boston,
Little, Brown, 1991. 1 4 8
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More on Predicted Heights

The formula of Tanner ct al. demonstrates that height at age 3 years correlates
better with height at maturity than it does at any other age:

Adult height (cm) = 1.27 x height (at 3 yr) + 54.9 cm (males)
Adult height (cm) = 1.29 x height (at 3 yr) + 42.3 cm (females)

If you cannot remember these formulas or your programmable calculator has
been stolen, the commonly accepted statement that the child at age 2 has
achieved one half his or her final height is quite satisfactory. For girls, however,
10 to 12 c¢m (2.54 to 4.00 in) must be subtracted from this predicted height. If the
height at 3 years is known, an alternative to the Tanner equation to predict final
adult height is to multiply the age 3 height by 1.87 for boys and 1.73 for girls.

Reference: Tanner et al: Arch Dis Child 31:372, 1956.
Adapted from McMillan JA, et al: The Whole Pediatrician Catalog, Vol. 3. Philadelphia,
W.B. Saunders, 1982, p 74.

Growth During Infancy: Weight

When assessing the growth of infants in a well-child care setting, a handy rule
of thumb is offered: the newborn infant typically loses between 5 and 10% of his
or her birth weight during the first few days of life (due to water loss). After that,
the infant should gain 1 ounce or 30 grams, on average, per day. This weight gain,
approximately 1 to 2 pounds per month, results in a doubling of the birth weight
by six months of age. By the age of 2 years, weight gain should slow down to
about one-half pound per month. Pleasc note that although this tip is quite useful
in the growing infant, it is not sensitive in the older child.

Growth During Infancy: Length

The greatest rise in linear growth occurs during infancy (the first 2 years of
life). The average length of a newborn American infant is 50.4 cm (2.0 SD) or
19.8 inches (0.8 SD) in males and 49.7 cm (1.9 SD) or 19.6 inches (0.75 SD) in
females. The growth increment during this period should be 25 to 30 cm (10 to
12 in) during the first year of life and 12 cm (5 in) during the second year of life.
Male infants are typically heavier (by about 0.5 kg) and longer (by about 0.5 cm)
than their female counterparts.

Growth During Infancy: Cranial and Brain Growth

The human brain begins its peak growth rate at birth and during the postnatal
period. It should be ,-oted that at birth, the infant’s brain is only one-sixth of its
final weighi. Consequently, the growth of the cranial vault parallels this rapid
development in order to accommodate the increasing brain size. In fact, careful
evaluation of the skull size (head circumference) and shape gives the pediatrician
a great deal of insight into the infant’s neurologic development.

Mean head circumference at birth is approximately 35.3 cm (1.2 SD) or 13.9
inches (0.5 SD). There should be a 5 cm increase in head circumference during
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the first 3 months of life and an additional 6 cm increase by the end of the first
year of life. Whereas the head circumference of a newborn infant is greater than
his or her chest, this ratio should approximate 1:1 by age | year.

(N.B.: Closure of the fontanel is covered under “Fontanels.”)

GYNECOMASTIA

The Differential Diagnosis of Gynecomastia

Gynecomastia is defined as the visible or palpable development of breast
tissue in boys or men. It has been divided into four types:

Type 1 gynecomastia (pubertal gynecomastia or benign adolescent breast
hypertrophy) refers to the common entity seen in pubertal males. In fact, many
citc an incidence of 60 to 70% in this population. It is typically a firm, tender
subareolar mass anywhere from | to 5 cm in diameter. The pubertal adolescent
frequently complains of pain in the breasts, particularly when wearing binding
clothing. It usually spontancously resolves within 2 years.

Type Il gynecomastia (physiologic gynecomastia without evidence of underlying
disease, or with evidence of organic disease including the effects of specific drugs)
refers to a generalized, nonpainful breast enlargement. It is essential to differentiate
between physiologic gynecomastia and breast enlargement due either to a
pathologic process or to the use of a specific drug. The physician should,
thercfore, obtain a careful history regarding the time of onset, family history,
duration of the enlargement, history of systemic illness, weight change, and drug
or medication use. Physical examiantion should include height, weight, blood
pressure, breast size, and Tanner staging of both breasts and genitals, in addition
to a neurologic assessment. The most frequent causes of Type 11 gynecomastia
are listed in tabular forin below.

Type I1I gynecomastia is general obesity simulating gynecomastia, and Type
IV gynecomastia is pectoral muscle hypertrophy.

Common Causes of Type Il Gynecomastia

1. Idiopathic
I1. Familial causes
a. Associated with anosmia and testicular atrophy
b. Reifenstein's syndrome (a type of familial male pseudohermaphroditism
secondary to partial androgen insensitivity)
¢. Associated with hypogonadism and small penis
d. Others
[11. Specific illnesses or syndromes
a. Kleinfelter’s syndrome . Hemophilia
b. Male pseudohermaphroditism . Leprosy
c. Testicular feminization syndrome . Thyroid dysfunction (hyper-
d. Tumors (e.g., seminoma, Leydig cell and hypothyroidism)
tumor, teratoma, feminizing adrenal 1. Cirrhosis of the liver
tumor, hepatoma, bronchogenic j. Traumatic paraplegia
carcinoma) . Chronic glomerulonephritis
. Leukemia . Starvation (on refeeding)
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IV. Miscellaneous Drugs

. Amphetamines Insulin

. Anabolic steroids Isoniazid (and other

. Birth control pills antituberculosis drugs)

. Busulfan (and other Ketoconazole
chemotherapeutic agents) Marijuana

. Cimetidine Methadone (and other narcotics)

. Clomiphene Methyldopa

. Diazepam Reserpine

. Corticosteroids Spironolactone

i. Digitalis Testosterone

j. Estrogens Tricyclic antidepressants

. Human chorionic gonadotropin

8 ~

ErwpnnPT OB

Adapted from: Greydanus DE, Parks DS, Farrell EG: Breast disorders in children and
adolescents. Pediatr Clin North Am 36:601- 638, 1989.
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HEAD

Head Circumference in Term infants

When you are stuck without your growth grid, there is still a simple means of
determining if a head is growing normally. The little table below lists the expected
rate of increases in head circumference for term iufants during the first year of life.

Rate of Increases in Head Circumference

PERIOD

HFAD CIRCUMFERENCF INCREMENTS

First 3 months
4 -6 months
6 12 months

First year

2 cm/month = 6 cm
I cm/month = 3 cm
0.5 cm/month = 3 ¢m

12¢cm

Common Causes

Extracranial infection
Otitis/mastoiditis
Pharyngitis
Sinusitis
Tooth abscess

Uncommon Causes

Depression
Eye strain
Meningitis/encephalitis

HEADACHE

Fcbrile illness

Migraine

Tension
Anxiety
Environmental stress

Trauma
Concussion
Occipital neuralgia

Temporomandibular joint disease

Rare Causes

Allergy

Arnold-Chiari malformation
Cervical osteoarthritis
Chronic renal disease

Congenital erythropoietic porphyria

Cranial bone disease

Decreased intracranial pressure
Post-lumbar puncture
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Drugs
Amphetamines
Carbon monoxide
Heavy metals
Indomethacin
Malidixic acid
Nitrates/nitrites
Oral contraceptives
Steroids
Sulfa
Tetracycline
Vitamin A
Epilepsy
Hyperventilation
Increased intracranial pressure
Hydrocephalus
Mass/tumor/abscess
Pseudotumor cerebri
Leukemia infiltration
Metabolic
Hyperammonemia
Hypercarbia
Hypoglycemia
Hyponatremia
Hypoxia
Metabolic acidosis
Myositis

Psychogenic

Conversion reaction
Mimicry
Secondary gain

Orbit

Glaucoma
Orbital tumor

Vascular

Anemia
Aneurysm
Arteritis
Giant cell
Periarteritis nodosa
Subacute bacterial endocarditis
Systemic lupus erythematosis (SLE)
AV malformation
Cerebral infarct
Embolism
Thrombosis
Cluster headache
Hemorrhage
Epidural
Parenchymal
Subdural
Hypertension
Phlebitis
Venous sinus thrombosis

HEARING

Which Infant Is at Risk for Hearing Loss?

Long before a delay in language development secondary to a hearing loss is
noted by a parent or physician, the astute pediatrician can single out infants at
risk. Screening for hearing loss is relatively inexpensive and easy to perform, and
the benefits of early detection are immeasurable. Be aware of the risk factors and
look for the absence of the normal newborn’s response to sound: startling,
blinking, crying, quieting, or other forms of alertness are the normal newborn’s

reactions to sound.

Factors that Mandate Screening for Hearing Loss

A blood relative with childhood hearing impairment.
Anatomic malformations involving the head and ncck.
Bacterial meningitis—especially H. influenzae.

Birthweight less than 1,500 g.

Severc asphyxia as evidenced by low Apgar scores, arterial pH < 7.25, coma,
seizures, or the need for continuous assisted ventilation.

Unconjugated bilirubin > 17 mg/100 mi of scrum.

vViral or other nonbacterial intrauterine fetal infections.
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Any neonate with known congenital defect: Recessive syndromes constitute 4%
to 40% of childhood deafness; dominant syndromes constitute about 15%; x-

linked syndromes about 2%; and rubella, 9 to 20% of cases of childhood
deafness.

Screening Tests

These screening tests allow evaluation of the infant at risk as early as 2 weeks
of age:

1. Crib-o-gram: Crib movement is recorded in response to sound stimulus
application.

2. Brainstem auditory evoked response (BAER): More sensitive than a crib-
o-gram, BAERSs record electrical potential at the skin overlying the nuclei
and tracts of the auditory pathway.

3. Behavior assessment: See “Speech and Language Milestones.”

References: Rowe LD: Hearing loss: The profound benefits of early diagnosis.
Contemp Peds October:77-85, 1985.

Oski FA, et al: Principles and Practice of Pediatrics. Philadelphia, J.B. Lippincott,
1990.

Exogenous Causes of Hearing Loss

In addition to heredity, gestational age, dysmorphisms, and asphyxia, there
are several exogenous causes of hearing loss to consider in the evaluation of
communicative delay in infants and children.

Preconception and Prenatal

Cytomegalovirus Rubella

Hypoxia Syphilis

Maternal drug abuse and alcoholism Toxemia, diabetes, or other severe
Ototoxic drugs (quinine) maternal systemic disease
Irradiation of parent Toxoplasmosis

Perinatal

Hypoxia Prematurity
Maternal infection Traumatic delivery
Ototoxic drugs (aminoglycosides)

Neonatal and Posinatal

Erythroblastosis fetalis Meningitis, encephalitis
Hypoxia Ototoxic drugs (aminoglycosides)
Infantile measles or mumps

Reference: Rowe L.D: Hearing loss: The profound henefits of carly diagnosis. Contemp

Pediatr October: 77 -85, 1985.
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HEMATOLOGY

Laboratory Test Results in Disorders Producing Hypochromia and Microcytosis

IRON-
SERUM BINDING
DISORDER IRON CAPACITY

FERRITIN

HEMOGLOBIN MARROW
ELFCTRO- IRON
FEP* PHORESIS STORES

Iron deficiency Decreased Increased Decreased

Increased Normal Decreased

Chronic discase
anemia

Decrcased Decreased Increased

Increased Normal Increased

Sideroblastic

. Increased Normal
anemia

Increased

Ring

Decreased Normal sideroblasts

B-thalassemia

] Norma!
trait mal

Normal

Normal

Hemoglobin

- Normal
A, increased

Normal

a-thalassemia

. Normal
trart

Normal

Normal

Normal Normal Normal

* FEP indicates free erythrocyte protoporphyrin.

Adapted from Steinberg MH, Dreiling BJ: Microcyto = JAMA 249:85, 1983. with permission.

HEMATURIA

Common Causes

Benign causes
Benign recurrent hematuria
Familial hematuria
Idiopathic recurrent gross hematuria
Postural hematuria
Contamination
Menstrual
Munchausen’s syndrome
Munchausen’s syndrome by proxy
Pregnancy-related bleeding
Hemoglobinopathies
Hgb C
Hgb SC
Sickle-cell disease/trait (Hgb SS/SA)
Sickle-thalassemia trait
Hypercalciuria
Distal renal tubular acidosis
Diuretic therapy
Endocrine disorders
Diabetes mellitus

155

Hypercalciuria (Cont.)

Endocrine disorders (Cont.)
Hyperadrenocorticism
Hyperparathyroidism
Hypothyroidism

Hypercalcemia

Hyperphosphatemia

Hypertension

Immobilization

Juvenile rheumatoid arthritis

Medullary sponge kidney

Metabolic acidosis

Neoplasm

Renal tubular dysfunction

Sarcoidosis

Vitamin D excess

Hypoxia, asphyxia, and circulatory
compromise

Acute tubular necrosis

Cortical and medullary necrosis




Infections
Cystitis (viral, bacterial)
Pyelonephritis
Urethritis
Meatal stenosis
Noninfectious cystitis
Cytoxan
Radiation
Perineal irritation
Phimosis

Uncommon Causes

Bladder diverticuli/polyps
Coagulopathies
Drug-induced
Analgesic nephropathy
Cephalosporins
Cytoxan
Penicillin
Sulfonamides
Exercise
Glomerular disorders
Mesangioproliferative

Minimal change disease
Hydronephrosis

Rare Causes

Allergy
“Apparent”
“Beeturia®
Betadine
Biliuria
Desferoxamine
Dyes
Analine
Congo red
Hemoglobinuria
Myoglobinuria
Phenothiazines
Porphyria
Diabetic nephropathy
Glomerular disorders
Amyloidosis
Crescentic glomerulonephritis (GN)
Familial nephiritis (Alport’s)
Focal segmented proliferative GN
Focal segmental sclerosis

Hematuria—143

Post-infectious glomerulonephritis
Trauma
Fractured pelvis
Postcatheterization
Postcircumcision
Postsurgery
Renal contusion
Renal fracture
Urethral trauma
Urethral ulceration

Infections
Epididymitis
Prostatitis
Masturbation
Periureteritis (appendicitis, ileitis)
Polycystic disease
Reflux nephropathy
Renal calculi
Renal vein thrombosis
Thrombocytopenia
Ureteropelvic junction obstruction
Urethral foreign body
Wilms’ tumor

Goodpasture’s syndrome
IgA nephropathy
Membranous GN
Mesangiocapillary GN
Subacute bacterial endocarditis
Systemic lupus erythematosus
(SLE)
Wegener's granulomatosis
Hemangioma
Hematospermia
Immunologic
Hemolytic-uremic syndrome
Henoch-Schonlein purpura
Polyarteritis nodosa
SLE
Infections
Leptospirosis
Malaria
Schistosomiasis
Toxoplasmosis
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Infections (Cont.) Neoplasms (Cont.)
Tuberculosis Prostatic concer
Varicella Renal infarction

Malignant hypertension Retroperitoneal fibrosis

Medullary sponge kidney Vitamin deficiency

Neoplasms Scurvy
Bladder cancer Vitamin K deficiency

Evaluation of Hematuria in Children and Adolescenis

After urinary tract infections, hematuria is the most frequently occurring
abnormality in the genitourinary tract. One must carefully assess the complaint
of hematuria in order to rule out or diagnose from a large list of potentially
serious disorders. It is important, first, to assess whether or not actual blood or
simply a red substance is being excreted into the urine. A reagent strip
(impregnated with orthotolodine-peroxide and enhanced with 6-methoxy-
quinolone) makes this quite simple. False-negative results with the dipstick
method are rare but can result from the presence of high urinary concentrations
of ascorbic acid. False-positive results, which are also rare, can occur in the
presence of a ragmg urinary tract infection where bacterial perox1dase is released
in high quantities. Following a positive d1pst1ck mlcroscoplc evaluation is
required; if no red blood cells (RBCs) are noted in a fresh urine sample, one
should entertain the diagnosis of hemoglobinuria or myoglobinuria.

Although gross hematuria is easily recognized upon visual inspection, the urine
should always be examined with dipstick and microscopic analysis to rule out
other causes of red urine. Microscopic hematuria is usually defined as (a) three or
more consecutive urine samples with positive reagent strip test results and either
two or more RBCs per cubic millimeter in a fresh, uncentrifuged urine sample or
(b) six or more RBCs per high-power field in a fresh urine sediment specimen.

Common Causes of Red Urine

1. Negative Dipstick Test (¢.g., dyes, drugs, pigments)

a. Pink, red, Coca-Cola, burgundy-colored urine (drug and food ingestion):
Aminopyrine, anthocyanin, azo dyes, beets,* blackberries, chloroquine,
desferoxamine, mesylate, ibuprofen, methyldopa, nitrofurantoin, phenazo-
pyridine, phenolphthalein, rifampin, rhodamine B, bulfdsalazme urates.

b. Dark brown, black:

i. Discase-associated: alkaptonuria, homogentisic aciduria, melanin,
methemoglobinemia, tyrosinosis
ii. Drug and food ingestion: alanine, resorcinol, thymol.

2. Positive Dipstick Test but No RBCs on Microscopic Examination

a. Hemoglobinuria
i. Drugs and chemicals: aspidium, betanaphthyl, carbolic acid, carbon
monoxide, chloroform, fava beans, mushrooms, naphthalene, pama-
quine, phenylhydrazine, quinine, snake venom, sulfonamides.

*The excretion of red-purple or beet-colored urine (beeturia) after ingesting beets
should prompt the clinician to work up the patient for iron-deficiency anemia.
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ii. Disease-associated and other causes: all types of hemolytic anemias,
hemolytic-uremic syndrome, septicemia, paroxysmal nocturnal hemo-
globinuria, freshwater drowning, mismatched blood transfusions,
cardiopulmonary bypass.

3. Positive Dipstick Tests with RBCs on Microscopic Examination

a. No RBC casts present: tumors, cysts, stones, obstruction
b. RBC casts present:
i. Without proteinuria: IgA nephropathy, familial nephritis, benign or
familial hematuria (in association with hypercalciuria)
ii. With proteinuria: Acute glomerulonephritis, Henoch-Schénlein pur-
pura, systemic lupus erythematosus, chronic glomerulonephritis
iii. Heavy proteinuria: Nephrotic syndrome

The basic work-up and evaluation for the patient with hematuria shouid
proceed as follows:

1. History (associated symptoms, precipitating events, pattern of hematuria,
familial occurrence).

. Physical examination (presence of edema, elevated blood pressure, skin
lesions, joint involvement).

. Laboratory tests

a. Urinalysis (with confirmation of microscopic hematuria on two or more
occasions).

b. Urine culture (gross hematuria occurs in 5% to 10% of children with
symptomatic urinary tract infection; the frequency of those children with
symptomatic urinary tract infection and microscopic hematuria is not
known).

. Complete blood count with examination of peripheral smear

. Serum creatinine

. ASO titer, streptozyme, C3 complement, anti-DNA antibody (e.g.,
poststreptococcal glomerulonephritis, SLE, proliferative GN)

. Quantitative urine protein, calcium, creatinine excretion

. Imaging studies (e.g., ultrasonography of the urine tract, intravenous
pyelography, voiding cystourethrography).

References: Adapted from Boineau FG, Lewy JE: Evaluation of hematuria in children
and adolescents. Pediatr Rev 11:101- 107, 1989.

Norman ME: An office approach to hematuria and proteinuria. Pediatr Clin North
Am 34:545- 560, 1987.

Hematuria After Blunt Trauma

Hematuria is a common finding in the aftermath of blunt trauma to the
abdomen. Traditional thinking suggests that hematuria is a significant consequence
of genitourinary (GU) injury, and its presence typically elicits consideration of
radiologic imaging of the GU tract. Which patient, in fact, requires a study and
which study should you choose?
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446 —Hematuria

Asymptomatic hematuria is not an indication for computed tomography
(CT) of the abdomen. In a study of 378 consecutive children evaluated by CT of
the abdomen, those who were asymptomatic had no evidence of organ injury. A

child with no signs or symptoms of abdominal injury (e.g., tenderness, ecchy-
ﬂ\ moses, distention) despite the presence of hematuria does not warrant a CT
exam. Children with asymptomatic hematuria may be evaluated on a nonemer-
gent basis with Doppler ultrasonography, excretory urography, or a radioactive
renal scan. In contrast, hematuria with abdominal symptoms is a significant
marker of injury to both urinary and nonurinary organs in the setting of blunt
abdominal trauma.

References: Taylor GA, et al: Hematuria: A marker of abdominal injury in children
after blunt trauma. Ann Surg 208:688--693, 1988.

Jaffe D, Wesson D: Emergency management of blunt trauma in children, N Engl J
Med 324:1477-1482, 1991.

Drug-induced Causes of Hematuria {

THE DRUG THE DISORDFR

Penicillin and cephalosporin analogues, phenytoin  Allergic interstitial nephritis
Phenacetin, nonsteroidal anti-inflammatory agents  Papillary necrosis

Cyclophosphamide, mitotane Chemical cystitis

Cyclophosphamide, phenacetin Malignant neoplasm of
uroepithelium

Anticoagulants Spontaneous bleeding or induction

of bleeding from an occult lesion

Reference: Schoolwerth AC: Hematuria and proteinuria: Their causes and consequences.
Hospital Practice 22 (Oct 30):45-62, 1987.

Neonatal Hematuria

Gross hematuria is a rare presentation during the first month of life. The
findings in one series of 35 patients are demonstrated below.

Findings in Series of 35 Patients

AGE AT ONSFT

NO. OF IS IND  3RD  4TH  DURATION

CAUSE PATIENTS WEEK WFFK WEFK WEEK  (DAYS) REMARKS

Unknown il 8 2 I 1-3  1died of hyaline
membrane disease
and pneumothorax;
normal BUN level
in 9, elevated in 2

Renal vein 7 3 I 3 2 5 3 had diabetic mothers;

thrombosis Bun level > 40 mg/

100 ml in all; 4 had
thrombocytopenia

Table continued on next page.
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Findings in Series of 35 Patients (Cont.)

AGE AT ONSET
NO. OF IST 28D 3RD  4TH  DURATION
CAUSE PATIENTS WEFK WEEK WEEK WEEK  (DAYS) REMARKS
Polycystic dis- 6 6 - - - 2 4 5died in neonatal
case of kidney period, one at 4

months; all had in-
creased BUN, 40
to 80 mg/ 100 ml

Obstructive
uropathy .
Hydronephrosis 15 BUNlevel 25t030
Ureteral valve K 2-4 mg/100 ml; 2 with
Bladder neck 4 hydronephrosis un-
derwent difficult
delivery; 3 had
pyuria and bacteri-
uria; palpable
mass present in 2

Sponge kidney K = Death within4 to 6
months of age

Wilms' tumor - Survived, patient
doing well 4 years
later

Abdominal masses were palpated in all patients later found to have renal vein
thrombosis or polycystic kidneys. Intravenous pyelograms were normal in all
patients in whom no cause was found for the hematuria, in the patients with
posterior urethral valves, and in the one with bladder neck obstruction. IVP was
abnormal in all other patients. Voiding cystourethrogram demonstrated the
abnormality in the patients with obstruction.

Conclusion: Abdominal palpation, IVP, and blood urea nitrogen levels are
warranted in all newborns presenting with gross hematuria. If the diagnosis is still
unavailable, voiding cystourethrogram is in order. A significant number of these
patients, however, will have no evident cause for their hematuria, and will recover
spontancously.

Reference: Emanuel B. Aronson N: neonatal hematuria. Am J Dis Child 128:204, 1974
Adapted from McMillan, et al (eds): The Whole Pediatrician Catalog. Philadelphia,
W.B. Saunders, 1977, pp 314 315, with pcrmission.

HEMOGLOBIN

Classification of Red Cell Hemolytic Disorders
by Predominant Morphology

In the following lists, nonhemolytic disorders of similar morphology are
enclosed in parentheses for reference.
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Snherocytes

Hereditary spherocytosis

ABO incompatibility in neonates

Immunohemolytic anemias with IgG-
or C3-coated red cells

Acute oxidant injury (hexose monophos-
phate shunt defects during hemolytic
crisis, oxidant drugs and chemicals)

Spiculatod or Crenated Red Cells

Acute hepatic necrosis (spur cell
anemia)

Uremia

Red cell fragmentation syndromes*

Infantile pyknocytosis

Embden-Meyerhof pathway defects*

Vitamin E deficiency*

Hemolytic transfusion reactions

Clostridium welchii septicemia

Severe burns, other red cell thermal
injury

Spider, bee, and snake venoms

Severe hypophosphatemia

Hypersplenism*

Bizarre Poikilocytes

Red cell fragmentation syndromes
(micro- and macroangiopathic
hemolytic anemias)

Acute oxidant injury*

Hereditary elliptocytosis in neonates

Hereditary pyropoikilocytosis

Elliptocytes

Hereditary elliptocytosis

Thalassemias

(Other hypochromic-microcytic
anemias)

(Megaloblastic anemias)

Stomatocytes

Hereditary stomatocytosis

Rh,,; blood group

Stom:atocytosis with cold hemolysis

(Liver disease, especially acute
alcoholism)

(Mediterranean stomatocytosis)

lireversibly Sickied Coells
Sickle cell anemia
Symptomatic sickle syndromes

infraerythrocytic Parasites
Malaria

Babesiosis

Bartonellosis

Abetalipoproteinemia

Heat stroke*

McLeod blood group

(Postsplenectomy)

(Transiently after massive
transfusion of stored blood)

(Anorexia nervosa)*

Target Cells

Hemoglobins S, C, D, and E

Hereditary xerocytosis

Thalassemias

(Other hypochromic-microcytic
anemias)

(Obstructive liver disease)

(Postsplenectomy)

(Lecithin:cholesterol acyltransferasc
deficiency)

Prominent Basophilic Stippling
Thalassemias

Unstable hemoglobins

Lead poisoning*

Pyridine 5’-nucleotidase deficiency

Nonspeciiic or Normal Morphology
Embden-Meyerhof pathway defects

Hexose monophosphate shunt defects

Unstable hemoglobins

Paroxysmal nocturnal
hemoglobinuria

Dyserythropoietic anemias

Copper toxicity (Wilson’s disease)

Cation permeability defects

Erythropoietic porphyria

Vitamin E deficiency

Hemolysis with infections*

Rh hemolytic disease in neonates

Paroxysmal cold hemoglobinuria*

* Disease sometimes associated with this morphology.
Rcference: Oski FA: Differential diagnosis of anemia. In Nathan DC, Oski FA (eds):
Hematology of Infancy and Childhood, 3rd ed. Philadelphia, W.B. Saunders, 1987, p 270.
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The Rise in Hemoglobin with Iron Therapy

How fast should the hemoglobin rise when you start treating your iron
deficient patient with oral iron?

Two important factors must be considered when judging the adequacy of the
hematologic response. They are (1) the initial hemoglobin value and (2) the
duration of the period of observation. The lower the initial hemoglobin, the
greater is the hemoglobin rise per day. The shorter the observation period, the
greater is the calculated hemoglobin rise per day. As one gets c'~ser to a normal
hemoglobin value, the daily rise in hemoglobin is much less. In our own
experience in treating patients with hemoglobin values of less than 8.0 g/100 ml,
one may anticipate a hemoglobin rise of 0.2 to 0.3 g per day and during the first
7 to 10 days of therapy. During the period of 10 to 24 days, the hemoglobin rises
at a rate of 0.15 g per day and slows after that point to a rate of 0.10 per day

_until a normal level is achieved. Normally, the reticulocyte count begins to
increase in 48 to 72 hours and reaches a peak 7 to 10 days after the initiation of
therapy.

Listed below is another guide to the expected response as a function of the
initial hemoglobin level.

Hematologic Response to Oral Iron Therapy Based on Initial Hemoglobin Value

INITIAL HEMOGLOBIN HEMOGLOBIN RISE IN ONE WEEK
(g/d)) (g/dD)

20~ 5.0 1.61
5.1- 6.0 1.53
6.1- 170 117
7.1- 8.0 1.1
8.1- 9.0 0.98
9.1-10.0 0.57
10.1 - 11.0 0.72
1L.1-12.0 0.40

Optimal responses to oral iron therapy are achieved by treating the patient
with ferrous sulfate. A patient shoulc receive 2 to 3 mg of elemental iron per kg
three times per day. The iron should be given between meals and never
administered with milk.

Reference: Mehta BC, Lotliker KS, Patel JC: Indian J Med Res 61:1818, 1973.

HEMOPTYSIS
The Child with Hemoptysis

Hemoptysis is defined as the spitting up of blood that originates from the
lungs or bronchial tree. Although this is a rare sign in children, it can be
potentially life-threatening, Rapid and thorough evaluation is vital in order to
identify and control the source of bleeding.
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In the work-up of the child with hemoptysis, it is necessary to begir by
anatomically dclineating where the bleeding is actually occurring. Most children
who spit up blood have an identifiable source of bleeding outside of the lower
respiratory tract, such as epistaxis or trauma to the oropharynx. Differentiating
hemoptysis from hematemesis, on the other hand, can be difficult. Distinguishing
teatures of these two signs are summarized below:

Hemoptysis

¢ Blood is usually bright red, frothy, and mixed with sputum (pus,
organisms, and macrophages may be present).

® Anemia is not a common finding.

® Bleeding is often preceded by a gargling noise and is associated with
coughing,.

e pH of blood is alkaline.

Hematemesis

® Blood is usually dark red to brownish in color (e.g., coffee ground emesis).

e Often associated with ancmia.

e Bleeding and emesis are often preceded or accompanied by nausea and
retching.

® pH is acidic.

The different causes of hemoptysis are wide and varied, as detailed below:

. Infectious Causes
a. Bacterial . Fungal
i. Bronchiectasis (most com- i. Aspergillosis
monly associated with cystic ii. Coccidioidomycosis
fibrosis, immunodeficiency ili. Actinomycosis
disorders, dyskinetic cilia iv. Mucormycosis
syndrome, and pertussis). v. Candidiasis
ii. Necrotizing pneumonias (e.g.. . Parasitic
Pseudomonas, Staphylococcus, i. Paragonimiasis
Klebsiella) ii. Echinococcosis
iii. Pulmonary tuberculosis iii. Strongylodiasis
iv. Lung abscess iv. Ancylostomiasis
. Bronchitis . Viral
vi. Tracheitis i. Laryngitis
vil. Pertussis ii. Laryngotracheobronchitis
ili. Pneumonitis

. Foreign Bodies

. Intrathoracic Defects and Lesions (Congenital or Acquired)
. Pulmonary arteriovenous fistula h. Aortic aneurysm
. Hemangiomatous malformation i. Pulmonary sequestration
. Neurenteric cyst j- Arteriovenous fistula
. Bronchogenic cyst k. Venous obstructive
. Mitral stenosis condition
. Other cardiac anomalies l. Anomalous vessel
. Pulmonary embolism and infarction =~ m. Congenital telangiectasia
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Henoch-Schénlein Purpura—454

. Autoimmune Conditions
a. Wegener’s granulomatosis d. Goodpasture’s syndrome
b. Pulmonary hemosiderosis e. Collagen vascular disease
c. Milk allergy

. Trauma
a. Compression, crush injury, or penetrating injury
b. latrogenic (e.g., postsurgical, postdiagnostic lung puncture, posttrans-
bronchial biopsy, barotrauma)

. Neoplastic conditions
a. Endobronchiai metastasis (e.g., d. Choriocarcinoma
metastatic osteogenic sarcoma) e. Endometriosis
b. Bronchial adenoma f. Bronchiogenic carcinoma
c. Mediastinal teratoma

. Hemoglobinopathy with pulmonary infarct (e.g., the “chest syndrome” of
sickle cell disease)

. Factitious (as a manifestation of Munchausen syndrome)
References: Turcios NL, Vega M: The child with hemoptysis. Hospital Practice 22(Oct.
15):214- 218, 1987.

Oski FA. et al: Principles and Practice of Pediatrics. Philadelphia, J.B. Lippincott,
1990.

HENOGH-SCHONLEIN PURPURA

Neurologic Manifestations of Henoch-Schéniein Purpura (HSP)

Although the classic triad of purpuric rash, arthritis, and crampy abdominal
pain remains pathognomonic for Henoch-Schdnlein purpura, nervous system
involvement may be more common than we believe. Osler first described neuro-
logic manifestations of HSP in 1914. It has not been until recently, however, that
the protean neurologic symptoms have been recognized. Histopatiology has
demonstrated the characteristic fibrinoid necrosis in meningeal and cerebral
parenchymal arterioles and small arteries that is found in the cutaneous lesions,
G1 blood vessel walls, and kidney mesangium (nephritis is also common in HSP).

The neurologic symptoms of HSP can be nonspecific or dramatic, transient or
permanent, primary or late. Regardless of the case, the manifestations may be
indicative of significant CNS disease requiring treatment and/or neurologic assess-
ment and follow-up.

CNS Involvement in HSP

Headache Focal neurologic deficits
Mental status changes Aphasia
Behavior Hemiparesis
Depressed state of consciousness Paraparesis
Seizures Quadriplegia
Partial, partial complex, generalized Cortical blindness
Status epilepticus Chorea
Ataxia
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Peripheral NS Involvement in HSP

Mononcuropathy
Facial nerve
Ulnar nerve
Femoral nerve
Sciatic nerve
Peroneal nerve

Polyneuropathy
Guillain-Barré
Polyradiculoneuropathy
Brachial plexopathy

Refcrences: Belman AL, et al: Neurologic manifestations of Schoenlein-Henoch
purpura: Report of three cases and review of the literature. Pediatrics 75:687-691, 1985.

Oski FA. et al: Principles and Practice of Pediatrics. Philadelphia, J B. Lippincott, 1990,

Markel H, McLean RH: Central nervous system involvement in hemolytic-uremic

syndrome. J Pediatr 114:901-902, 1989.

HEPATOMEGALY

Common Causes

Benign cystic disease
Benign transient hepatomegaly
(usually with GI viral illness)
Biliary tract obstruction
Alagille’s disease
Ascending cholangitis
Biliary atresia
Choledochal cyst
Congestive heart failure
Cystic fibrosis
Diabetes mellitus
Hyperalimentation
Iron-deficiency anemia
I.eukemia, lymphoma
Malnutrition
Maternal diabetes
Neonatal hepatitis

Uncommon Causes

Chronic active hepatitis
Chronic anemias
Erythroblastosis fetalis
Hamartoma

Hemangioma

Hemolytic anemias

Hepatic abscess (pyogenic)
Hepatoblastoma
Inflammatory bowel disease
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Pulmonary hyperinflation
(“apparent” hepatomegaly)
Septicemia
Sickle-cell anemia
Toxin/drug reactions (hepatitis,
cholestasis, fatty infiltration)
Acetaminophen
Birth-control pills
Corticosteroids
Hydantoins
Phenoba. bital
Sulfonamides
Tetracycline
Viral hepatitis
CMYV, EBYV, coxsackievirus
Hepatitis A, B, non-A, non-B

Liver hemorrhage

Metastatic tumors

Pericarditis

Reye’s syndrome

Rocky Mountain spotted fever

Systemic inflammatory disease
(e.g., JRA, SLE)

Visceral larva migrans




Rare Causes

a-Antitrypsin deficiency
Amyloidosis
Beckwith-Wiedemann syndrome
Brucellosis
Budd-Chiari syndrome
Carnitine deficiency
Chediak-Higashi syndrome
Crigler-Najjar syndrome
Farber’s disease
Galactosemia
Gangliosidosis M,
Gaucher’s disease
Glycogen storage disease
Granulomatous hepatitis
Chronic granulomatous disease
Sarcoidosis
Tuberculosis
Hemochromatosis
Hemophagocytic syndrome
Hepatic porphyrias
Hepatocellular carcinoma
Hereditary fructose intolerance
Histiocytic syndromes
Histoplasmesis
Homocystinuria
Hyperlipoproteinemia |
Hypervitaminosis A

Herpes—4153

Infantile pyknocytosis
Infantile sialidosis
Klippel-Trenaunary-Weber syndrome
Leptospirosis
Lipodystrophy
Malaria
Mannosidosis
Methylmalonic acidemia
Moore-Federmann syndrome
Mucolipidosis
Mucopolysacchardoses
Mulibrey nanism
Niemann-Pick disease
Parasitic infections

Amebiasis

Flukes

Schistosomiasis
Rendu-Osler-Weber syndrome
Rickets
Tangier’s disease
Tyrosinemia
Urea cycle defects
Veno-occlusive disease
Wilson's disease
Wolman disease
Zellweger syndrome

HERPES

Neonatal Herpes Simplex Virus Infections

Herpes simplex virus (HSV) infection of the newborn is a feared and poten-

tially devastating illness. As herpes virus infections continue to rise among
women in the child bearing years, so has the incidence of neonatal cases of HSV.
To further complicate matters, at least 60% of neonates who develop HSV
infections are born to women who have never recognized symptoms of genito-
urinary HSV infection. Common means of transmitting HSV to the neonate
include: (1) vaginal delivery through an infected birth canal; (2) ascending
infection after rupture of membranes in a woman shedding HSV from the cervix;
(3) postnatal contact with individuals exhibiting active skin lesions; and (4) trans-
placental infections.

Serious neonatal 1ISV infection is less likely when the infant is born to a
mother with recurrent lesions, apparently because maternal antibody provides
some measure of protection. Eighty percent of neonatal HSV infections are
caused by HSV-2 and 20% are due to HSV-1. Although serious neonatal disease
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due to HSV-1 has been described, neonates infected witnh HSV-1 are more likely
to survive without serious morbidity than those infected with HSV-2. Listed
below are the common clinical manifestations of neonates with HSV infections:

Disseminated HSV Disease (mean age of presentation = 7 days)

Fever Shock

Lethargy Bleeding
Convulsions or other CNS findings Hepatosplenomegaly
Poor feeding Jaundice
Respiratory distress Skin lesions*
Pneumonitis

Localized HSV Disease’ (mean age of presentation = 11 days)

Skin and mucosal lesions (vesicular or ulcerated lesions on an erythematous base)
Keratoconjunctivitis
CNS findings

* Although 509 of all infants with disseminated HSV develop skin lesions, they may
not be present with the onset of symptoms.

¥ Up to 60% of infants with local involvement of the skin, eyes, or mouth will progress
to disseminated disease.

Reference: LaRussa P: Perinatal herpes virus infections. Ped Ann 13:659 -670, 1984.

HIP

Congenital Dislocation of the Hip:
A New Diagnostic Method

Congenital dislocation of the hip (CDH) is known to result {from several
etiologies (see below), including mechanical, hormonal, and hereditary factors. It
occurs six times more frequently in otherwise normal females than in males. The
Catch-22 of CDH is that it is difficult to diagnose in infants, but the . ccess of
treatnient initiated after the child begins walking is poor.

In the past. pediatricians have relied on the Barlow and Orto’a::. tests to
diagnose CDH in the neonate. These tests are only reliable in the newborn period
but remain an effective screening test. Since approximately 60% of unstable hips
in the newborn period resolve as laxity disappears, we need a reliable screening
test for the infant from 2-4 months.

A rccent study from Asahikawa, Japan, demonstrates the usefulness of
abnormal or asymmetrical inguinal folds in the frog-leg position for diagnosing
CDH in the 3-4 month old child. Although the number of falsc positives was
high, the coincidence rates between radiographic diagnosis and abnormal
inguinal folds for dislocation, subluxation, and acetabular dysplasia were 1000z,
1000z, and 47¢, respectively. Comparative coincidence rates for the limited
abduction test (Aliss’ or Galeazzi's sign) were 097, 60%, and 0%. Thus, abnormal
inguinal folds are a more sensitive indicator of CDH than limited abduction and
should reduce the number of radiologic cxams performed on infants.
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Factors Involved in CDH

Mechanical: Breech deliveries
First born child

Oligohydramnios
Hormonal: Generalized ligamentous
laxi: results from in- negative

creased circulating estro- X'
gens and relaxin at the W
time of birth (6:1).
Hereditary: Positive family history in
209 of cases of CDH.

Physical Signs of CDH in 3-4 Month Old positive(right)

Shortened leg \—‘/X‘\_/
Limited passive abduction

Asymmetric folds of femoral skin
Abnormal inguinal folds

Tests for CDH positive(left)

Barlow’s and Ortolani’s tests are per- ¥

formed with thumb and forefinger on \_/\_/
the lesser and greater trochanters. Only

one hip should be examined at a time.

Barlow: Adduction and posterior pres-
sure may produce a “clunk” positive(both)
of subluxation or dislocation.
Crtolani: Abducting and “lifting” hip
back into place relocates the
dislocation caused by Bar-
low’s test.

Abnormal inguinal folds: See figure. Findings of inguinal folds.

Ando M, Gotoh E: Significance of inguinal folds for diagnosis of congenital dislo-
cation of the hip in infants aged three to four months. J Pediatr Orthop 10:331-334, 1990.
Oski FA, et al: Principles and Practice of Pediatrics. Phiiadelphia, J.B. Lippincott, 1990.

HIRSCHPRUNG'S DISEASE

Ruling Out Hirschprung's Disease

Hirschprung’s disease, or congenital megacolon, is the most common cause of
obstruction of the colon in the neonatal period (about 33% of all neonatal
obstructions).

Clinically, it is difficult to distinguish which infants have Hirschprung’s
disease in the neonatal period. Meconium plug syndrome, cystic fibrosis,
hypothyroidism, and many othcr abnormalities may present with constipation,
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obstruction, abdominal distention, or emesis. In contrast, infants who do not
develop gastrointestinal signs or symptoms during the first 30 days of life do not
have Hirschprung’s disease and do not require biopsy to rule out the disease.

Reference: Landman GB: A five-year chart review of children biopsied to rule out
Hirschprung's discase. Clin Pediatr 26:288-291, 1987.

HIRSUTISM
Common Causes

Familial or racial factors Physiologic hirsutism
Idiopathic hirsutism Pregnancy
Puberty

Uncommon Causes

Central nervous system injury Drugs (Cont.)

Drugs Minoxidil
Anabolic steroids Progesterones
Birth-control pills Testosterone
Cyclosporine Emotional stress (?)
Diazoxide Polycystic ovarian disease
Dilantin Severe malnutrition

Rare Causes

Achard-Thiers syndrome Dysmorphogenic syndromes (many)

Acromegaly Hypothyroidism

Adrenal disorders Male pseudohermaphroditism
Adrenal carcinoma Ovarian disorders
Longenital adrenal hyperplasia Pure gonadal dysgenesis
Cushing’s syndrome Virilizing ovarian tumors
Virilizing adrenal adenoma Arrhenoblastoma

Congenital erythropoietic porphyria Granulosa-theca cell tumors

HOARSENESS

Common Causes

Caustic ingestion Laryngotracheitis ¢
Excessive use of the voice Laryngotracheobronchitis
Foreign body Postintubation hoarseness
Infectious mononucleosis Postnasal drip
Instrumentation (nasojorogastric Vocal cord nodules

tube) Vocal cord paralysis (postsurgical
Laryngitis trauma)




Uncommon Causes

Congenital vocal cord paralysis

Epiglottitis

Hypocalcemia (e.g., hyper-
parathyroidism)

Hypothyroidism

Laryngeal trauma

Rare Causes

Amyloidosis
Angioneuroiic edema
Chromosomal abnormalities
Achondroplasia
Bloom’s syndrome
Cockayne’s syndrome
Cri du chat syndrome
DeLange’s syndrome
Diastrophic dwarfism
Dubowitz’s syndrome
Dysautonomia
Williams’ syndrome
Congenital abnormalities
Arytenoid cartilage displacement
Clefts
Cysts
Webs
Criccarytenoid arthritis (JRA)
Diphtheria
Recurreni laryngeal nerve
impingement
Aberrant great vessels
Cardiomegaly
Hemorrhage
Hilar adenopathy
Neoplasm
Recurrent laryngeal nerve dysfunction
Central nervous system disease
Arnold-Chiari malformation
Chediak-Higashi discase
Encephalitis
Hallervorden-Spatz disease
Huntington’s chorea
Infection
Ischemia
Kernicterus
Meningitis
Metabolic diseasc
Multiple sclerosis

Hoarseness—457

Laryngomalacia

Sicca syndrome

Toxins (chemotherapy, lead, mercury,
irradiation, smoke)

Tracheitis (bacterial)

Vocal cord polyps

Recurrent laryngeal nerve
dysfunction (Cont)
Central nervous system
disease (Cont.)
Polyneuritis
Pseudobulbar palsy
Ramsay Hunt syndrome
Storage disease
Syphilis
Syringobulbia
Toxin
Trauma
Tumor
Wilson's discase
Motor unit dysfunction
Botulism
Muscular dystrophy
Myasthenia gravis
Toxins
Werdnig-Hoffmann disease
Sarcoidosis
Storage disease (e.g., lysosomal)
Tetany
Tuberculosis
Tumors of the larynx
Adenoma
Carcinoma
Chondroma
Ectopic thyroid
Fibroangioma
Fibroma
Fibrosarcoma
Hamartoma
Hemangioma sarcoma
Hygroma Xanthoma
Vocal cord hemorrhage
(nontraumatic)
Wegener’s granulomatosis

170

Leukemia
Lymphoma
Myoma
Myxoma
Neuroblastoma
Neurofibroma
Papilloma
Rhabdomyo-
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HUMAN BITES

A Differential Diagnosis for Lesions That Mimic Human Bites

Human bites are a common occurrence, particularly in conjunction with fight-
ing, abuse (both sexual and physical), patients who have been institutionalized,
homicides, self-inflicted injuries, and in association with systemic illnesses (e.g.,
Lesch-Nyhan syndrome, bulimia). Although most human bites are superficial
abrasions, deeper lesions can be quite difficult to treat because of polymicrobial
infection and cellulitis. A thorough history and physical examination are
important to differentiate human bite lesions from other dermatologic lesions
that resemble them. Frequently, however, the history is inaccurate or absent in
cases of human bites.

The lesion of a human bite is usually annular or ovoid in shape; teeth marks
may be present but these usually become confluent with the passage of time. A
key finding in distinguishing human bites from other dermatologic disorders is
the presence or absence of scaly lesions; human bites are characteristically
nonscaly. Listed below is a table of dermatologic disorders that can mimic human
bites; identifying such lesions is of particular importance in suspected cases of
child abuse.

Dermatologic Disorders That May Mimic Human Bites

DESCRIPTION HISTO- PREDILECTION SPECIAL
DISEASE OF LESION PATHOLOGY SITES FEATURES

Fixed drug One or several Epidermis: hydropic ~ Often involve
cruptions sharply demar- degeneration of face or
cated erythe- basal layer; dys- genitalia
matous lesions keratotic kera-
tinocytes
Dermis: pigment
incontenence

Subacute Scaly erythematosus  Epidermis: hyper- Shoulders, Mild systemic
cutaneous papules that keratosis, follicular extensor illness; SS-
lupus enlarge, become plugging, liquefac- surfaces of A (Ro) and
erythema confluent to form tion degeneration arms, dorsum SS-B(La)
(1.E) annular and poly- of basal cells of hands, antibodies

cyclic lesions Dermis. patchy upper back,
mononuclear chest
infiltrate

Pityriasis Herald patch: oval Epidermis: Usually on Variable
rosea or round lesion hyperkeratosis, trunk prodromal
with central hypogranulosis, symptoms
salmon color and acanthosis,
darker peripheral spongiosis
zone separated by  Dermis: mixed
colarette of scalc superficial perivas-
Symmetric secondary cular infiltrate
eruption in with eosinophils
“Christmas tree”
distribution
(smaller than
herald patch)

Tahle continued on next page.
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Dermatologic Disorders That May Mimic Human Bites (Cont.)

DESCRIPTION HISTO- PREDILECTION SPECIAL
DISEASE OF LESION PATHOLOGY SITES FEATURES

Dermatophy-  Most common shows Fungal organisms  Glaborous skin KOH
tosis: tinea annular leston with In stratt m positive
corporis active, erythematous corneum

border and central
clearing; scales

Granuloma Skin colored, erythem-  Dermis: foci Hands and feet:
annulare atous, or violaceous of collagen trunk
papules that assume degeneration
an annular (necrobiosis)
configuration

Reference: Gold MH, Roenigk HH, Smith ES, Pierce LJ: Human bite marks.
Differential diagnosis. Clin Pediatr 28:329-331, 1989, with permission.

HUMAN IMMUNODEFICIENCY VIRUS
Indicator Diseases for HIV infection in Children

Acquired immunodeficiency syndrome (AIDS) is increasing among children
as a result of perinatal transmission from infected mothers. By 1987 AIDS was
the leading cause of death in the U.S. among children 1-4 years of age. Though
many of these children are born to women known to be infected with the human

immunodeficiency virus (HIV), mothers are often asymptomatic and undiagnosed
at the time their children become ill. Recognizing the diseases with which AIDS
in children is likely to present initially may allow for more rapid diagnosis among
the children of undiagnosed mothers.

AIDS Indicator Diseases Among 1026 Patients with Perinatally
Acquired HIV Infection

DISEASE NO.

Preumocystis carinii pneumonia 345
Lymphoid interstitial pneumonitis 283
Recurrent bacterial infections 246
HIV wasting syndrome 165
Candida csophagitis 132
HIV encephalopathy 116
Cytomegalovirus diseasc 77
Pulmonary candidiasis 51
Cryptosporidiosis 31
Herpes simplex discase 30
Mycobacterium avium infection 29

*Some children had more than one reported disease.

References: Oxtoby MJ: Perinatally acquired human immunodeficiency virus infection.
Pediatr Infect Dis J 9:606 619, 1990.

Hauger SB, Nicholas SW, Caspe WB: Guidelines for the care of children and
adolescents with HIV infection. J Pediatr 119(1:2 suppl)::S1 566, 1991.
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Recognition and Management of the Infant at Risk

As the incidence of pediatric AIDS continues to rise in the U.S., it becomes
incumbent upon the pediatrician to be both facile and competent in its diagnosis
and management. Listed below are some helpful hints:

Table 1. When to Suspect HIV Infection

Evidence of maternal HIV infection

Clinical evidence of HIV From a geographic area
infection or immunodeficiency where HIV infection is prevalent

Intravenous drug user and/or Sexual partner of 1V drug abuser
sexually proiniscuous or HiV-infected man

Evidence of infant HIV infection

Generalized lymphadenopathy Unexplained wasting/failure to thrive
Hepatosplenomegaly Chronic pneumonitis

Salivary gland enlargement Immune thrombocytopenic purpura
Unexplained developmental delay Lymphoid malignancy

or encephalopathy Unexplained hepatitis, nephropathy.
Recurrent or persistent infections or cardiomyopathy

Table 2. Initial Laboratory Evaluation for Neonatal HIV Infection

. Perform an ELISA test for HIV antibody. If positive, repeat. If repeat ELISA is
positive, perform Western blot. A positive Western blot confirms presence of HIV
antibody. If possible, obtain a DNA PCR test, p24 antigen test, or HIV culture

. If HIV ELISA test is negative and the patient is clinically well:
Schedule regular (every other month) visits
Consider repeat HIV ELISA test if child’s condition changes

. If HIV ELISA test is negative and patient is ill, obtain DNA PCR, p24 antigen
test, or HIV culture

Table 3. Immunodeficiency Syndromes That May Present in Infancy

Fetal alcohol syndrome Disorders of neutrophil fuaction
DiGeorge syndrome (chronic granulomatous discase)

Adenosine deaminase deficiency Wiskott-Aldrich syndrome
Nucleoside phosphorylase deficiency Severe combined immunodeficiency
Quantitative immunoglobulin disorders Malignancy

Table 4. Assessment of Immune Function in Infants at Risk for H1V Infection

CBC with differential Functional tests of cell-mediated immunity:
Quantitative assay of 1gG, skin testing for candida, trichophyton, mumps
IgA, and 1gM (if previously immunized for mumps)

Assay of 1gG subclasses Assay of isohcmagglutinins or antibodies

CD4:CD8 lymphocyte counts to previously administered vaccines

and ratio (“helper/ Lymphocyte stimulation response to
suppressor” ratio) antigens and mitogens
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Table 5. If the Infant Is HIV-positive but without Signs of Immune Deficiency

Mother should avoid breast-feeding ~ Recheck ELISA every 3 mo in hcalt'hy child

Physician should examine child Child should become HIV-negative
every other month (by ELISA) by [5 mo of age
Provide education for the mother/ Continue follow-up through at least
household re: mechanisms of 3 yrof age
transfer of HIV, caring for baby.  Recheck HIV ELISA later if change in
HIV transmission routes clinical condition is suspicious

Table 6. Immunizing the Infant with HIV Infection

Do give:

DPT (regular schedule) MMR (at 15 mo)

Hib (regular schedule) Pneumococcal vaccine (at 2 yr)

Inactivated polio vaccine Influenza vaccine (at 6 mo
(same schedule as for OPV)* or later)

Do not give:

Live polio vaccine BCG vaccine

* Inactivated polio vaccine should also be given to infants who are not infected but live in
a household with an HIV-infected person.

Table 7. When to Start Prophylaxis for PC P*

AGE OF CD4 + COUNT
PATIENT (CELLS pL)** ACTION RECOMMENDED
1-11 mo < 1,500 Start PCP prophylaxis
1,500- 2,000 No prophylaxis; recheck CD4 + count in 1 mo
>2,000 No prophylaxis; recheck CD4 + count every 3-4 mo

12: 23 mo <750 Start PCP prophylaxis
750 1,000 No prophylaxis; recheck CDD4 + count in I mo
>1,000 No prophylaxis; recheck CD4 + count every 3-4 mo

24-72 mo <500 Start PCP Prophylaxis
500-750 No prophylaxis; recheck CD4 + count in | mo
750- 1,500 No prophylaxis; recheck CD4 + count every 3-4 mo
>1,500 No prophylaxis; recheck CD4 + count every 6 mo

>172 o <200 Start PCP prophylaxis
200--300 No prophylaxis; recheck CD4 + count in | mo
>300 600 No prophylaxis; recheck CD4 + count every 3-4 mo
> 600 No prophylaxis; recheck CD4 + count every 6 mo

* Applies to children who are HiV-infected, HIV-seropositive, or less than 12 mo of age
and born to an HIV-infected mother.

** Regardless of CD4 + count, start PCP prophylaxis if the CD4 + ¢ is less than 20%.
Prophylaxis is also indicated, rcgardless of age and CD4 + count, for any child who had
an episode of PCP.

Adapted from Centers for Disease Control.

Reference: From Trowbridge G1., Marshall GS, Fahner JB, Barbour SD: HIV: Recog-
nizing and managing the infant at risk. Contemp Pediatr 8:1 f( ,1;444 1991, with permission.
{
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HYDROPS

Nonimmune Hydrops Fetalis

The original definition of nonimmune hydrops fetalis is attributed to E.L.
Potter who described the condition in 1943 as “universal edema of the fetus
unassociated with erythroblastosis.” Currently the term hydrops is used to
describe the accumulation of fluid in specific interstitial tissues or body cavities,
whereas hydrops fetalis refers to the generalized, pathologic accumulation of
fluid in serous cavities in the fetus with edema of the soft tissue.

Ultrasound is the most common means of diagnosing this condition pre-
natally. The findings of such an examination typically reveal fetal skin edema,
effusions in the body cavities (e.g., ascites), hydramnios, and placental edema.
Upon delivery, the newborn infant displays gross edema and may be extremely
difficult to resuscitate due to ascites, pleural effusions, and an associated lung
hypoplasia.

Eiology

In general, hydrops fetalis is separated into two categories: immuue and
nonimmune. Immune hydrops is most commonly secondary to Rh isoimmuniza-
tion. Since the advent of anti-D globulin in the early 1960s, the majority of cases
of fetal hydrops are nonimmune in nature. The incidence of nonimmune hydrops
fetalis is between 1/2500 to 13500 newborns.

The pathologic mechanisms leading to this condition can be categorized as
follows:

1. Increased intracapillary hydrostatic pressure
2. Decreased intracapillary osmotic pressure
3. Damage to the peripheral capillary/vascular integrity.

Various combinations of these mechanisms in different conditions are seen (see
accompanying table, “Causes of Nonimmune Hydrops™).

The Investigation of Hydrops Fetal. .

When hydrops fetalis is discovered, either by ultrasound durinz a pregnancy
or at birth, the following approach is recommended in order to extract the
maximum amount of information:

1. Maternal work-up 3. Amniocentesis
Complete blood count and indices Karotype (a-fetoprotein)
Hemoglobin electrophoresis Virus cultures
Kleihauer-Betke stain of peripheral Establish culture for

blood appropriate metabolic
VDRL and TORCH titers or DNA testing
Anti-Ro, systemic lupus erythematosis )

preparation, and sedimentation rate . Fetal blood sampling

Oral glucose tolerance test Kerotype . .
Hemoglobin analysis

. Fetal assessment IgM; specific cultures
Continued ultrasound-cardiac work-up Albumin and total protein
Limb-length, fetal movcnlcny 5
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5. At delivery
Karotyping (as appropriate) Detailed autopsy
Photography (as appropriate)
X-ray films Urinalysis
Fluid from effusion, ascites Complete blood count
(chyle, protein, culture) Liver function studies
Placental examination Viral titers

Causes of Nonimmune Hydrops

APPROXIMATEL
CATFGORY CONDITIONS ¢ OF CASES

Hematologic Homozygous a-thalassemia: chronic fetomaternal 10
transfusion; twin-to-twin transfusion; acardius;
atrioventricular shunts; hemorrhage or thrombo-
sis; maternal drugs (chloramphenicol)

Cardiovascular Severe congential heart disease (e.g, coniplex
congenital heart defects, atrioventricular septal
defects, premature closure of the foramen ovale,
hypoplastic left and right heart); arrythmias or
congential heart block; myocardial and endocar-
dial disease; cardiac tumors (e.g., rhabdomyomas)

Respiratory Cystic adenomatoid malformaticn of lung; dia-
phragmatic hernia; pulmonary lymphangiectasia,
pulmonary sequestration; intrathoracic mass

Gastrointestinal Bowel atresias; volvulus; duplications of the gut;
peritonitis

Urinary/renal Urethral and ureteral atresia

disorders Bladder neck obstruction
Posterior urcthral valves
Cloacal malformation
Congenital nephrosis

Chromosomal Turner syndrome; trisomies 13, 18, 21; triploidy:
miscellaneous aneuploidy

Placenta Umbilical vein thrombosis; torsion of cord;
chorioangioma

Intrauterine infec- Cytomegalovirus; toxoplasmosis; syphilis; parvo-

tion with or with- virus; parasitic diseases
out hemolysis

Recognized Dwarfing syndromes (e.g., thanatophoric, Jeune,

syndromes hypophosphatasia, achondrogenesis); arthrogry-
posis; Neu-Laxova syndrome; Pena-Shokeir syn-
dromes; Noonan syndrome; multiple pterygium
syndromes; Meckel syndrome

Metabolic disorders  Lysosomal storage disorders (including muco-
polysaccharidoses); Gaucher discase; ganglio-
sidoses; sialidosis

Miscellancous Amniotic band syndrome; fetal tumors (e.g., tera-
toma, neuroblastomas, Wilms, angiomas

McGillivray BC, Hall JG: Nonimmune hydrops fetalis. Pediatrics in Review 9(6):197- 202,
1987, with permission.

Reference: Potter EL: Universal edema of fetus unassociated with erythroblastosis. Am
J Obstet Gynecol 46:130 -134, 1943, 1 ry 6
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Common Causes

Emotional stimuli
Exercise
Fever, recavery from fever

Uncommon Causes

Atopic predisposition
Chronic illness

Brucellosis

Pulmonary tuberculosis
Cluster headaches

Rare Causes

Acrodynia

Acromegaly
Auriculotemporal syndrome
Carbon monoxide poisoning
Carcinoid syndrome
Citrullinemia

Diencephalic syndrome
Familial dysautonomia
Familial periodic paralysis
Hyperthyroidism

Insulin overdose

HYPERHIDROSIS

Increased environmental temperature
Ingestion of spicy foods

Congestive heart failure
Drug withdrawal
Hypoglycemia
Respiratory failure
Salicylate intoxication

Ipecac ingestion

Myocardial infarction

Organophosphate poisoning

Phenylketonuria

Pheochromocytoma

Pyridoxine deficiency

Spinal cord injury

Thrombocytopenia-absent radius
syndrome (TAR)

Vasoactive intestinal peptide-
secreting tumor

HYPERLEUKOCYTOSIS

Blood Gas Determinations with Extreme Leukocytosis

Patients with hyperleukocytosis—white cell counts in excess of 200,000 per
mm’, as seen with leukemia—may have respiratory distress and/or hypoxia
secondary to leukocyte-thrombocyte aggregation in the lungs, to hyperviscosity,
or to pneumonia. Because of these complications, arterial blood gas determinations
are often essential to management of these patients. Because leukocytes consume
oxygen, accurate determinations of arterial oxygen tension can only be made if
blood samples are immersed immediately in crushed ice and injected into the gas
analyzer within I minute. Blood gas measurements in patients with hyperleuko-
cytosis should be considered unsuitable if there is a delay of more than | minute.

Reference: Shohat M, et al: Determination of blood gases in children with extreme
leukocytosis. Crit Care Med 16:787 788, 1988.




Hypetlipidemia/Hypersensitivity— 4165

HYPERLIPIDEMIA

Causes of Secondary Hypertlipidemia in Childhood

Drug use—-steroids, thiazides, Storage disease—Tay-Sachs, glycogen
B-blockers, isotretinoin storage diseases, etc.
(Accutane), aniiconvulsants, Renal failure
oral contraceptives, alcohol Nephrotic syndrome
Obesity Systemic lupus erythematosus
Diabetes mellitus and collagen diseases
Hypothyroidism Cholestasis
Lipodystrophy Anorexia nervosa
Pregnancy Idiopathic hypercalcemia

HYPERSENSITIVITY

Clinical Examples of Hypersensitivity Reactions

The immune system generally plays a protective role in maintaining a host’s
response to potentially dangerous immunologic and infectious stimuli, yet there
are circumstances where the immune system’s machinations, once set in motion,
can produce tissue injury. These hypersensitivity reactions are divided into four
types: (1) the immediate or anaphylactic type, (2) the cytotoxic type, (3) the
immune complex or Arthus type, and (4) the delayed hypersensitivity reaction.
Listed below are clinical examples of each reaction.

1. Type 1 hypersensitivity (allergic reactions mediated by IgE)

a. Urticaria f. Systemic anaphylaxis (e.g., reactions
b. Hay fever to antibiotics, vaccines, foreign sera,
c. Allergic rhinitis hormones, medications, contrast

d. Allergic conjunctivitis agents, hymenoptera stings, snake

e. Allergic asthma venom, blood products, and foods)

. Type 2 hypersensitivity (antibody = dependent cytotoxicity)

a. Erythroblastosis fetalis e. Goodpasture’s syndrome (glomerulo-
b. Acquired hemolytic anemia nephritis associated with hemoptysis)
¢. Thrombocytopenia f. Graft rejection
d. Pemphigus g. Neutropenia

h. Chronic keratitis

. Type 3 hypersensitivity (immune complex or Arthus type)

a. Microbial infection
i. Bacterial (e.g., streptococcal, glomerulonephritis, and lepromatous
leprosy)
ii. Viral (e.g., cytomegaloviral choriomeningitis)
ili. Parasitic (e.g., toxoplasma retinochoroiditis)
b. Malignancy (e.g., solid tumor metastases, lymphoma, and leukemia)
c. Autoimmune disorders (e.g., systemic tupus erythematosus, sympethetic
ophthalmia, rheumatoid arthritis, Sjogren’s syndrome, lens-induced uveitis)
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d. Vasculitis

i. Secondary to immune complexes involving any infection or tissue

antigens

ii. Erythema multiforme (Stevens -Johnson)

iit. Serum sickness

4. Type 4 hyperseissitivity (delayed cell-mediated immunity)

a. Mantoux tuberculin test (which only becomes positive after 48 hours)
b. Reactions to poison ivy, noison sumac, and poison oak contact

¢. Hashimoto’s thyroiditis
d. Transplantation reaction and graft rejection

References: Adapted from Henley W1 Hypersensitivity rcactions and tissue injury.

Pediatr Ann 16:422 436, 1987.

Bochner B, Lichtenstein LLM: Anaphylaxis. N Eugl J Med 324:1785 1790, 1991.

HYPERTENSION

Common Causes

Agitation
Anxiety
Coarctation of the aorta
Essential hypertension
Immobilization
Obesity
Pain
Renal causces
Acute tubular necrosis
Congenital anomalies
Hydronephrosis
Nephrophthisis
Polycystic kidneys
Renal aplasia/hypoplasia/
dysplasia
Segmental hypoplasia
Glomerulonephritis (acute
and chronic)

Membranoproliferative. etc.

Postinfectious
l.iddIc’s syndrome
Miscellaneous nephropathy
Amyloidosis
Diabetes mellitus
Gout
Nephrolithiasis
Nephrotic syndroine
Idiopathic
Minimal change discase

Renal causes (Cont.)

Obstructive uropathy
Other nephritides
Familial nephiritis
Hemolytic-uremic syndrome
Heroch-Schénlein purpura
Hypersensitivity/transfusion
reaction
Periarteritis nodosa
Radiation
Systemic lupus erythema-
tosus
Pyclonephritis
Renal failure (acute and chronic)
Renal transplantation
Renal vascular disease
Renal artery
Aneurysm
Arteritis
Embolic discase
External compression
Fibromuscular dysplasia
Fistula
Stencsis
Thrombosis
Trauma
Renal vein thrombosis
Retroperitoneal fibrosis
Trauma




Renal causes (Cont. )
Tumors
Extrinsic tumors
Adrenai carcinoma
Neuroblastoma
Small pressure-cuff size

Uncommon Causes

Cardiovascular etiologies
Anemia
Aortic aneurysm/thrcmbosis
Arteriovenous fistula
Aortic insufficiency
Aorticopulmonary window
Patent ductus arteriosus
Bacterial endocarditis
latrogenic hypervolemia
Polycythemia
Pseudoxanthoma elasticum
Radiation aortitis
Takayasu's arteritis

Rare Causes

Burns
Central nervous system
Dysautonomia (Riley-Day
syndrome)
Encephalitis
Guillain-Barré syndrome
Increased intracranial pressure
Poliomyelitis
Neurofibromatosis
Collagen vascular
Dermatomyositis
Scleroderma
Cystinosis
Endocrine
Congenital adrenal hyperplasia
11-B-hydroxylase deficiency
17-hydroxylase deficiency
Cushing’s syndrome

Hypertension—467

Renin-secreting tumors
(J-G cell)
Wilms’ tumor

Drugs and chemicals
Glucocorticoids
Glycyrrhizic acid (licorice)
Heavy metals (lead, cadmium,

mercury)

Methysergide
Mineralocorticoids
Monoamine-oxidase inhibitors
Oral contraceptives
Phencyclidine
Sodium salts
Sympathomimetics (decongestants)
Tricyclic antidepressants

Endocrine (Cont.)
Hyperaldosteronism
Primary
Conn’s syndrome
Dexamethasone-suppressible
Idiopathic nodular hyperplasm
Secondary
Hyperthyroidism
Pheochromocytoma
Fabry’s disease
Hypoxia
Malignant hyperthermia
Metabolic
Hypercalcemia
Hypernatremia
RTA with nephrocalcinosis
Sickle-cell anemia
Stevens-Johnson syndrome

Malignant Hypertension in Children

The crisis of hypertension, or a hypertensive emergency, is heralded by a

blood pressure high enough to cause damage to such target organs as the brain
(hypertensive encephalopathy), eye (retinopathy, infarction of anterior visual
pathways), kidneys (renal failure), and the heart (left ventricular hypertrophy and
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subsequent failure). Longstanding hypertension can also yield these effects but
over a much longer time period. Severe hypertension in the pediatric age range
has an incidence of 1 out of 1000 and is usually secondary to renal disease (e.g.,
renal scarring from chronic pyelonephritis or obstructive uropathy, glomerulo-
nephritis, and renovascular disease). Nonrenal etiologies include coarctation of
the aorta and catecholamine-excess states. In tertiary medical centers, some of
the most frequent and severe cases of hypertension are a result of complications
from end-stage renal disease and postrenal transplantation.

Given the child or infant with an exceedingly high blood pressure, whether
symptomatic or not, the following data collection may be useful in elucidating the
etiology and duration of the hypertension. Intravenous hypertensive therapy, in
the case of a hypertensive crisis, should be initiated quickly to prevent end-organ
damage. If no hypertensive crisis exists and hypertension has been documented
on at least three different occasions, maintenance therapy with oral hypertensive

agents should be initiated.

1. Key Historical Data

History

Significance

a.

b.

Neonatal umbilical artery
catheterization

History of unexplained fever.
urinary tract infection, failure ‘o
thrive

. Nocturia, peripheral edema.

hematuria, failure to thrive

. Joint pain and swelling, rash
. Palpitations, flushing, sweating,

fever, weight loss

. Weakness, muscle cramps
. Ingestion of drug
. Family history of hypertension,

renal disease

2. Physical Findings

a.

Short stature, peripheral edema,
pallor

. Cafe-au-lait spots
. Tachycardia, increased sweating

at rest, flushing

. Moon facies, truncal obesity,

striae

. Absent or delayed femoral

pulses, leg pressure significantly
lower thun arm pressure

. Abdominal bruit
. Tachycardia, tachypnea, hepa-

tomegaly, rales

Renal artery stenosis

Reflux nephropathy

Renal disease

Connective tissue disease
Pheochromocytoma

Hyperaldosteronism

Drug-induced hypertension
Inherited renal disease

Renal disease

Neurofibromatosis
Pheochromocytoma

Cushing syndrome; steroid abuse
Coarctation of the aorta
Renovascular diseasc

Congestive heart failure secondary

to severe or longstanding
hypettension
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. Physical Findings (Cont.)

h. Hypertensive fundoscopic Chronic severe hypertension
changes

i. Bell’s palsy Chronic severe hypertension

j. Neurologic deficit (e.g., Side-effect of chronic or severe
absent pupillary reflex, acute hypertension
hemiparesis)

. Initial Laboratory Examination

Test Possible Significance

a. Complete blood count Low hemoglobin—chronic renal
disease
Low platelets and white cell count—
connective tissue disease
. Urinalysis Renal disease
. Urea, creatinine Renal disease
. Sodium, potassium, blood gases Renal disease; mineralocorticoid
excess
. Renin Renovascular disease
. Chest x-ray Evidence of cardiac failure
g. ECG Hypertensive cardiomyopathy

Reference: Adapted from Farine M, Arbus GS: Management of hypertensive emergen-
cies in children. Pediatr Emerg Care 5:51-55, 1989.

HYPOGONAD!SM
Hypogonadism and Ohesify

The association hetween obesity and gonadal insufficiency or dysnction has
long been noted, yet the exact relationship of these two problems remains
unclear. Endocrinologists have subdivided the myriad of syndromes and disease
entities into four major categories:

1. Abnormatitics of the peripheral metabolism of sex hormones

a. Obese adult men have been noted to have low serum testosterone levels
and pooily developed secondary sexual characteristics.
b. Eunechoid, hypogonadic males are frequently obese and often lose weight
with the exogenous administration of testosterone.
. Obcsity 1n adult women is frequently associated with dysfunctional uterine
bleeding, amenorrhea, and increased conversion of circulating androgens
to estrogens.

2. Acquired hypothalamic conditions or Frohlich’s syndrome (specifically lesions
to the ventromedial nucleus of the hypothalamus)
a. Craniopharyngioma
b. Traums :
Trauma 1 < 2

PAFullToxt Provided by ERIC
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3. Extragonadal endocrine disorders

a. Hypothyroidism
b. Cushing’s syndrome
c. Pseudohypoparathyroidism

4. Genetic syndromes of hypogonadism and obesity

a. Hypogonadotropic hypogonadism

I. Kallmann'’s syndrome (anosmia or hyposmia, midline defects including
cleft lip and palate, color blindness, neurosensory defects, renal and
bone abnormalities)

ii. Prader-Willi syndrome (hypotonia in the newborn period, short
stature, mental retardation, diabetes mellitus and insulin resistance,
distinctive facial features such as almond-shaped eyes)

iii. Laurence-Moon-Bardet-Biedl syndrome (retinitis pigmentosa, poly-
dactyly, syndactyly, brachydactyly, mental retardation, spastic para-
plegia, genitourinary tract anomalies)

iv. Biemond syndrome (iris coloboma, mental retardation, polydactyly)

v. Borjeson-Forsman-Lehman syndrome (severe mental retardation,
short stature, coarse facies, microcephaly, seizures, nystagmus, ptosis)

vi. Carpenter syndrome (acrocephalosyndactyly, mental retardation)

b. Hypergonadotropic hypogonadism
i. Klinefelter syndrome (XXY chromosome, small testes, gynecomastia)
ii. Alstrom syndrome (retinal degeneration, nerve deafness, diabetes
mellitus, acanthosis nigricans, nephropathy)

Reference: Castro-Magana M: Hypogonadism and obesity. Pediatr Ann 13:491 500,
1984.

HYPOTONIA—NEONATAL

Common Causes

Asphyxia Sepsis
Benign, congenital Trauma

Uncommon Causes

Congenital joint laxity Neconatal myasthenia
Down syndrome Spinal cord injury
“Hypermobility syndrome” Werdnig-Hoffmann disease
Hypothyroidism

Rare Causes
Achondroplasia .Congenital myopathies

Cerebro-hepato-renal syndrome Central core disease
Congenital lactic acidosis Myotubular myopathy
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Congenital myopathies (Cont.) Mannosidosis

Nemaline myopathy Maple-syrup urine disease
Cri du chat syndrome Marfan syndrome
Ehlers-Danlos syndrome Mpyotonic dystrophy
Familial dysautonomia Nonketotic hyperglycinemia
Fetal warfarin syndrome Osteogenesis imperfecta
Generalized gangliosidosis Prader-Willi syndrome
Glycogen storage disease (Type 11) Trisomy |3 syndrome
Hyperammonemia William’s syndrome (idiopathic
Lidocaine toxicity hypercalcemia)

The Differential Diagnosis of Hypotonia

Hypotonia, or decreased muscle tone, can be a presenting sign in a number of
pathologic conditions affecting the central or peripheral nervous system. It is
important to distinguish hypotonia from muscle weakness, which is a diminution
of muscle power or strength but normal tone. Typically, when decreased muscle
strength and tone appear together, diseases of the peripheral nervous system
should be suspected; when hypotonia occurs without alterations in muscle
strength, a disorder of the central nervous system should be investigated.

Anatomic localization of the process producing hypotonia is useful in
generating a differential diagnosis. This can be done easily at the bedside.

1. Diseases of the central nervous system or upper motor neuron disease
(processes involving the brain and spinal cord but not the anterior horn cells):

a. Muscle strength is usually preserved and often normal.
b. Deep tendon reflexes of the affected limbs are aiways preserved. (They
may be exaggerated if the disease in question affects the pyramidal tracts.)
. Infantile reflexes either persist or, if lost, return (e.g., the Babinski reflex,
palmar and plantar grasp, sucking, rooting, and snouting reflexes).
. Sensation is generally preserved and normal.
. The sign of hypotonia may be associated with dysequilibrium, such as gait
imbalance, wide stance, ataxia, or dysmetria with or without a tremor.

. Diseases affecting the peripheral nervous system or lower motor neuron disease
(processes involving the anterior horn cell, myoneural junction, and innervation
of muscle):

a. Patients exhibit prominent weakness in concert with hypotonia.

b. Deep tendon reflexes may be nurmal or decreased, but they are never
hyperreflexive; in diseases involving the anterior horn cells and peripheral
motor neurons, deep tendon reflexes are frequently absent.

. Primitive or infantile reflexes are absent (with the exception of newborns).

. Sensation abnormalities are not present (with the excepticn of specific
disorders that affect both the peripheral motor and sensory nerves).

. Equilibrium is compromised secondary to impaired muscle strength: the
dyscquilibrium, therefore, should be in proportion to the associated
muscle weakness.

The following two tables list acute and subacute causes and chronic causes of

hypotonia. ! Q 4
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Acute and Subacute Diseases Producing Hypotonia

BRAIN AND
SPINAL CORD

ANTERIOR
HORN CELL

PZRIPHERAL
NERVL

MYONEURA!

JUNCTION MUSCLE

Metabolic
Encephalopathy
Hypoxia/ischemia
Hypoglycemia
Bilirubin
Ammonia
Acidosis
Toxic
Enccphalopathy
Drugs
Poisons
Animal bites
(reptile, insect)
Vaccinal
Trauma
Concussion
Contusion
Hemorrhage
Infection
Encephalitis
Meningitis
Myelitis (transverse)
Para-Iniectious Acute
Cerebellar Ataxia
Hydrocephalus
Neoplasia
Postcrior fossa tumors
Collagen Vascular
Discase

Poliomyelitis

Guillain-Barré
Syndrome
Trauma
Peripheral
Neuropathy
Vitamin deficicney
(B, B¢, By, folate)
Drug induced
Heavy metal (Pb)
Diabetes
Uremia
Porphyria
Diphtheria
Vaccinal
Collagen vascular
disease

Botulism
Myasthenic
Syndromes
Antibiotics
Metabolic
poisons
(organo-
phoc~  ites)

Infectious Myositis
Viral
Parasitic
(trichinosis)
Endocrine
Hypothyroidism
Addison's disease
Collagen vascular
discasc

From Vannucci RC: Pediatr Ann 18:404-410, 1989, with permission.

Chronic Causes of Hypotonia

BRAIN AND
SPINAL CORD

ANTERIOR
HORN CELI

PFRIPHERAL
NERVF

MYONEURAL
JUNCTION

MUSCLE

I Congenital Malfor-
mations
a. Disorders of
neurulation
Anencephaly
Encephalocele
Myelomeningocele
. Disorders of
diverticulation
Holoprosencephaly
Arnold-Chiari
malformation
Dandy-Walker
syndrome
. Disorders of
commissuration
Agenesis of the
corpus collosum
Agenesis or hypo-
plasia of the
septum pellucidum

1. Spinal
muscular
atrophy
disorders

. Werdnig-
Hoffmann
discase

1. Congenital
motor and
sensory
neuropathics

. Hereditary
sensory and
motor
neuropathies
(e.g.. Charcot-
Marie Tooth,
Dejerine-
Sottas
syndromes)

. Inherited
rceurrent
focal
neuropathies

. Fumilial
dysautonomia

PAFullToxt Provided by ERIC

. Myasthenia L.

The muscular dys-
trophy syndromes
2. Congenital myop-
athies (c.g., centrai
core disease,
minicore discase,
nemaline myopathy,
severe X-linked myo-
tubular myopathy)
. Mitochondrial
disorders
. Periodic paralyses
. Inflammatory
myopathics
. Myotonic
syndromes
. Endocrine
myopathies
. Metabolic myop-
athies (c.g , Glyco-
gen storage discase
of heart and muscle
or Pompe's diseasc)

gravis

Tahle continued on next page.
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Chronic Causes of Hypotonia (Cont.)

BRAIN AND ANTERIOR PERIPHERAL MYONEURAL
SPINAL CORD HORN CFL.L. NERVE JUNCTION MUSCLE

d. Disorders of histogenesis
Microcephaly vera
Cerebral gigantism
Cerebellar aplasia
Neuronal heterotopias
Lissencephaly

. Inborn Errors of Metabolism

(e.g., carbohydrate, amino acid,

fatty acid)

. Storage Disorders

a. Glycogen

b. Gangliosidosis

¢. Mucopolysaccharidosis

d. Mucolipidosis

¢. Peroxisomal

. Toxic encephalopathies
S. Infectious encephalitis

(c.g.. TORCH)

. Hypothyroidism (congenital)
. Hydrocephalus

Reference: Vannucci RC: Differential diagnosis of diseases producing hypotonia. Ped
Ann [8:404-410, 1989.




I but use you a minute, then [ resign you, stallion,
Why do 1 need your paces when 1 myself out-gallop them?
Even as | stand or sit passing faster than you.

Walt Whitman
From Song of Myself
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IDIOPATHIC THROMBOCYTOPENIC PURPURA

Who Needs a Bone Mariow Examination?

Is a bone marrow examination necessary when you are faced with a child with
the clinical findings of acute idiopathic thrombocytopenic purpura whose
examination results are otherwise normal and whose blood cell count «nd blood
smear reveal only thrombocytopenia?

Naturally the clinician, and the parent, worry that the thrombocytopenia may
be a manifestation of leukemia. A study in which the records of 2239 patients
with acute lymphoblastic leukemia were reviewed showed that none of these
children had significant thrombocytopenia with no other kematologic or physical
manifestations of the leukemia.

A bone marrow examination is wnnecessary in your patient if:

. No blasts are present in the peripheral blood film;

. The platelet count is less than 50,000/mm?,

. The hemoglobin concentiation is more than 11.00 g/dl:

. The absolute neutrophil count is more than 1500/mm?; and
. There is no organomegaly.

Reference: Dubansky AS, et al: Isolated thrombocytopenia in children with acute
lymphoblastic leukemia: A rare event in a pediatric oncology study group. Pediatrics
84:1068 - 1071, 1989.

IMMUNODEFICIENCY

The Humora! Immunodeficiency Syndromes

Humoral immunodeficiency syndromes are characterized by an impairment in
the host’s capacity to manufacture antibodies. Although the particular syndrome
may be congenital or acquired, these patients exhibit little or no immunoglobulin
upon serum testing. The typical child with humoral immunodeficiency presents
with frequent, recurrent, and persistent bacterial infections in association with
low immunoglobulin levels or a particular impairment in the production of a
specific antibody.

Children with humoral immunodeficiency are particularly susceptible to infections
by encapsulated organisms (c.g., Streprococcus pneumoniac, group A streptococci,
and Hemophilus influenzae) because of an inability to produce opsonizing anti-
bodies. Other pathogens that frequently infect these patients include mycoplasma,
Giardia lamblia, Clostridium difficile, and Staphylococcus aureus. The types of
frequently occurring infections include pneumonia, upper respiratory tract infec-
tions, otitis media, sinusitis, conjunctivitis, diarrhea, and furunculosis. Children
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with humoral immunodeficiency, on the other hand, i:ave an intact ability to form
T cells, natural killer cells, phagocytic cells, and complement, so that frequent or
recurrent viral, fungal, and parasitic infections arc not a prominent feature.

The evaluation of a child who presents with frequent infections of the type
described above begins with a thorough history, specifically addressing which
infections the child has had, the etiologic agents identified, and their natural
history in that host. A careful physical examination with attention to particular
findings consistent with the humoral immunodeficiency syndromes is also
warranted. The laboratory examination should begin with determination of
quantitative serum IgG, IgA, and IgM; a functional antibody response to
immunization with diphtheria and tetanus; and complete blood count with
attcntion to white cell morphology on the peripheral smear. Further work-up
might include quantitative serum isohemagglutinins; a bone marrow biopsy to
detect plasma cells; a lymph node biopsy for histologic analysis of primary
follicles, germinal centers, and plasma cells; B cell phenotypic markers; IgG
subclasses; and salivary IgA. The essential features of the primarily humoral
immunodeficiency syndromes are summarized in tabular form, below:

Humoral Immunodeficiency Syndromes

CHARACTERISTIC CLINICAL
SYNDROME IMMUNE DEFECT FEATURES ASSOCIATIONS
X-linked agamma- Block at level of Very low ig levels Echovirus infection
globulinemia pre-B No Bcells in PB Dermatomyositis
(Bruton’s) — Bcell Lymphoreticular
malignancy

IVGG indicated

Autosomal recessive Very Jow B cells Females also Simitar to X-linked

agammaglobu- in PB affected (Bruton’s)

linemia IVGG indicated
Transient hypogamma- Unknown B cell popuiation Ig t and infections

globulinemia normal | by age 2

of infancy 1VGG not indicated

Common variable
immunodeficiency

IgA deficiency

Hyper-IgM syndrome

Selective or
qualitative
deficiency

Intrinsic B cell
defects

T suppressor
activity

T or B auto-
antibodies

Intrinsic B cell
defect

T supressor
activity

Defective isotype
switch

Lack of T cell
“help”

B cells present
in PB

Common

May be drug-induced

Anti-1gA antibodies
common

ttIgM with low
1gG. IgA

1pG2, 1gG4 most
common

Ig levels normal
or high

Autoimmune disease

I.ymphadenopathy;
splenomegaly

Sprue-like syndrome

Lymphoreticular
malignancy

IVGG not indicated

Autoimmune disease

Risk of anti-IgA ana-
phylactoid reaction

IVGG not indicated

Autoimmune discase

l.ymphadenopathy

IVGG indicated

1gA deficiency

1IVGG used for broadly
| response to anti-
gen challenge

Reference: Hassett JM: Humoral immunodeficiency: A review. Pediatr Ann 16:404 411,

1987.
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Immunology/Inbom Errors of Metabolism—477
IMMUNOLOGY

Nonimmunologic Defense Mechanisms

The human body is blessed with a number of nonimmunologic defense
mechanisms that serve as the “first line of defense” in preventing microbial
invasion. These include the skin, mucous membranes, and their secretory
components. 1t should also be noted that normal vascular perfusion of tissues,
adequate flow of urine, bile and respiratory secretions, and the presence of normal
commensal bacterial flora are necessary in the daily prevention of microbial
invasion. Indeed, many pediatric patients who sufter from chronic recurrent
infections have defects in these anatomic and physical barriers rather than true
immunodeficiencies. The workup of such a patient, therefore, should always
establish the integrity of such anatomic, nonimmunologic barriers to infection.

Defects in Nonimmunologic Defense Mechanisms Contributing
to Recurrent Infections

Abnormal barricrs Microbiologic flora Foreign bodies
Ecsema Alteration by antibiotic therapy Pulmonary
Burns Abnormal drainage Heart valves
Skull fracturcs Ureteral stcnosis Vascular catheters
Sinus tracts Vesicoureteral reflux Irinary catheters
Abnormal vascular perfusion Dysfunction of custachian tubes
Angiopathy (e.g.. diabetes) Cystic fibrosis
Edema (e.g.. nephrotic syndrome, Citiary dysfunction
congestive heart failure) Tracheoesophageal fistula
Infarction (c.g., sickle cell discase)

Reference: Shyur $-D, Hill HR: Immunodeficiency in the 1990s. Pediatr Infect Dis J
10:595 611, 1991.

INBORN ERRORS OF METABOLISM

Inborn Errors of Metabolism Presenting in the Neonatal Period

Inborn errors of metabolism are not as rarc as we might believe. Although
incidence rates are hard to come by due to undiagnosed cases, the possibility that
a healthy full-term neonate who becomes suddenly ill has a treatable metabolic
error is nearly as likely as that infant having an acquired infection. The tragedy
of inborn errors of metabolism in the neonatal period is that a missed diagnosis
can lead to rapidly progressive neurologic deterioration, coma, and death.

The characteristic symptoms of inborn errors are, like those of sepsis, largely
nonspecific and variable: lethargy, failure to thrive, vomiting, seizures, and
respiratory distress in the immediate neonatal period. Taken as a group.
conservative estimates suggest that 206 of disease among full-term neonates
without risk factors can be accounted for by metabolic errors. While by no means
inclusive, the tables below indicate the more common inborn errors of metabolism
that present within the first days of life and the resuits of appropriate tests.

Early diagnosis and treatment are the keystones to the prevention of neurologic
sequelac or death. When presented with a sick, full-term infant, pursue the usual
sepsis work-up but do not neglect the evaluation for metabolic diseasc.

c
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478 —Inborn Errors of Metabolism

Inborn Errors of Metaholism with Enzyme Deficiencies

and Diagnostic Signs (Part 1)

DEFICIENT
ENZY ML

ACLD
BAST

ANION PLASMA
GAp

PILASMA

DISORDER GILUCOSE T ACTALL

Pl ASMA
PYRUVALL

PEASMA
AMINO ACIDS

Urea Cycle Disorders
Carbamylphos- CPS |
phate sy nthe-

tase (CPS)

OTC deficiency OTC

Respiratory
alkalosis

Respirators N
alkalosis

Citrullinenma Argino-
succinate
synthetase

Respiratory N
alkalosis

Arginino-
sueeinic
acidemia

Arginino-
succinasc

Respiratory N
alkalosis

Absent citrulline,
glutamine, ala-
nine, and arginine

Saine as CPS def.

Citrulline, gluta-
minc, alanine,
arpinine

Argininosuccinate
and its anhydrides,
citrulline, gluta-
mine, and arginine

Disorders of Branched-chain Amino Acid Metabolism and I.eucine Degradation
Maple syrup Branched- Metabolic N—1 N N
urine chain keto- acidosis
acid dehy-
drogenase
Isovalernie
acidemia

Metabolie
acidasis

Isovaleryl-
CoA dehy-
drogenase

L.eucine, iso-
levcine, valine,
alloisoleucine
present

Propronic
acidenia

Methyl-
malome
acidemia

Metabolic
acidosis
Metabolic
acidosis

Propionyl-CoA
dchydrogenasce

Methylmalonyl-
CoA mutasc,
adenosylcobalmin
synthetic enzyme

Glyeine

Glycine  one form
with homocystine

Disorders of Carbohydrate Metaholism

Galactosemia  Galactose
1-phosphate
uridyltrans-
ferase

[.G-6-phospha-
tase; 1h:G-6-
phosphatase
translocasc

Hyper-
chloremic
metabohc
acidosts

Metabolic
acidosis

Glycogen
storage
disease

N to #lanine

Others

Nonkctotic
hypergly-
cinemia

Multiple
carboxyluse
deficiency

N 1o res-
piratory
acidosis

Metabolic
acidosis

Glycine
cleavage
complex

Biotin,
holocar-
boxylase
synthetase

Metabolic
acidosis

Type 1l
glutaric
aciduria

Multiple acyl-
CoA dehy-
drogenase,
electron transfer
flavaprotein (EFTP)

Metabolic
acidosis

Congenital
lactic
acidosis

Pyruvate dehy-
drogenase
(PDH) complex.
pyruvate carboxy-
lase, mitochondrial
clectron transport
defect

Glycine

Alanine

Table continued on next page.
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Inborn Errors of Metabolism with Enzyme Deficiencies
and Diagnostic Signs (Part I1)

PLASMA URINE L RINI URINF URINE

DISORDER NH4

ORGANIC ACIDS

OTHER

Urea Cycle Disorders
Carbamylphos- 4+
phate synthe-
tase (CPS)

O1C deficiency
Citrullinemia
Arginino-

succinic
acidema

Orotic acid

X-linked
inheritance

Disorders of Branched-chain Amino Acid Metabolism and Leucine Degradation

Maple syrup N
urine

fsovaleric
acidemia

2-oxoisovaleric,
2-hvdroxyisovaleric,
2-oxoisocaproic,
2-hydroxyisocaproic,
2-ox0-3-methy haleric,
N-isovalerylglycine,
Y-hydroryisovalessc,
free isovaleric acid

Qdor of
maple
syrup

Qdor of
sweaty
feet

Propionic
aciderma

Methyi-
malonic
acidemia

3.hydroxypropionic
acid, methylestrate

Methylmalonic acid:
may have fow
concentrations of
propionate metabolites

Neutropenia,
thrombocytopenia

Neutropenia,
thrombocytopenia

Disorders of Carhohydrate Metabolism

Galactoscnua N

Glycogen
storage
discase

May have tyrosine
metabolites with
liver dvsfunction

May present with
gram-negative sepsis,
cataracts, and
hyperbilirubinemia

Cholesterol, triglycerides,
and uric acid: may be
masked 1n newborns by
frequent feedings

Others

Nonketotic
hypergly-
cinemia

Multiple
carboxylase
deficiency

Type 11
glutanc
aciduna

Congenital
lactic
acidosis

3-methylcrotonyl,
glycine, 3-hydroxy pro-
pionic, 3-hydroxyiso-
valeric, methylcitrate

Glutaric acid,
2-hydroxyglutaric acid.
and cthylmalonic and
2-hydroxyisovaleric
dicarboxylic acids

Lactic acid

Scizures usuvally
prominent

Qdor of
sweaty feet;
dysmarphic
features

PIyH-lacial
dysmorphology
may be present

*DNPH - dimtrophenylhydrazine; RS - reducing substances

12
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480—Inborn Errors of Metabolism

Other Disorders of Inborn Errors of Metabolism
Reported in the Neonatal Period

3-Methylcrotonylgiycinuria and 3-hydroxy-
isovaleric aciduria

2-Methylacetoacetyl-CoA thiolase deficiency

Succinyl-CoA: 3-ketoacid-CoA transferase
deficiency

D-Glyceric acidemia

5-Oxoprolinuria

Hypcrornilhinemia-hyperammonemia—
homocitrullinuria syndrome

5,10-Methylenetetrahyd rofolate reductase
deficiency

Molybdenum cofactor deficiency
Short-chain acyl-CoA dehydrogenase deficiency
Long-chain acyl-CoA dehydrogenase deficiency
2-Ketoadipic aciduria
3-Hydroxy-3-methylglutaryl-CoA lyase deficiency
Fructose 1,6-diphosphatase deficiency
Peroxisomal disorders: Zellweger syndrome,
neonatal adrenoleukodystrophy, infantilc
Refsum’s disease, pseudo-Zellweger syndrome
Hepatorenal tyrosinemia

Symptcms
(vomiting. lethargy. coma)
after 24 hours of age

l

Hyperammonemia

|

Key:

MSUD = maple syrup unne disease

PAA = propiomic acidemia

MMA = methylmalonic acdemia

CPSD = carbamylphosphate synthelase deticiency
OICD = omithine iranscarbamylase deficiency
ASA = arguanosuCCInC actd

ALD 2 argininosuccinase deliciercy

ASD = migininosuccinale synthetaso deficiency

—

}

Absent

|

Galacloserma,
MSUD. olhets

Present

l

Acidosis
and/or kelosis

I

r

Present

l

Disorder of organic
acid metabolism—
PAA. MMA, others

}

Absent

l

Urea cycle defect

l

Piasma ctrultine

l

r

Absent-trace

l

Unine orolale

Low

l

CPSD

O1CD

!

100-300 pum

l

Plasma ASA
and anhydndes

!

>1000um

l !

ALD ASD

Making the diagnosis when initial tests show hyperammonemia.
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Inborn Errors of Metabolism—4841

General Protocol for Diet-responsive Disorders

. Discontinue intake of offending compounds and precursors.
. Correct fluid and electrolyte abnormalities.
. Institute hemodialysis in cases of progressive hyperammonemia or coma.

. Provide a minimum of 120 cal/kg/d utilizing intravenous and oral nutrition.
Mead Johnson product MJ80056 is a convenient source of nonprotein calories.

. Institute pharmacologic trial of specific vitamin cofactor.

. Add minimal amounts of the essential offending compounds, as indicated by
careful and frequent monitoring of plasma levels.

7. Adjust calories, fluids, and amounts of offending compounds individually
according to growth nd plasma concentrations.

From Arn PH, et al: Contenporary Pediatrics 5(Dec):59, 1988, with permission.

Reference: Arn PH, et al: Inborn errors of metabolism: Not rare, not hopeless.
Contemporary Pediatrics 5(Dec):47-63, 1988,

Clinical Symptomatology of Inbom Errors of Metabolism
in the Neonate or Infant

The newborn or older infant with an acute onset of nonspecific symptoms is
an all too frequent dilemma for pediatricians. Along with infections, cardiac

defects, gastrointestinal diseases, and insuits to the central nervous system,
however, an inborn error of metabolism (IEM) must be considered.

Symptoms indicating a possibility of an IEM (one or all):

1. Infant becomes acutely ill after period of normal behavior and feeding;
this may occur within hours or weeks.

2. Neonate or infant has seizures and/or hypotonia, especially if seizures are
not retractible.

3. Neonate or infant has an unusual odor.

Symptoms indicating strong probability of an IEM, particularly when coupled
with the above symptoms:

Persistent or recurrent vomiting

Failure to thrive (failure to gain weight or weight loss)

Apnea or respiratory distress (tachypnea)

Jaundice or hepatomegaly

Lethargy

Coma (particularly intermittent)

Unexplained hemorrhage

Family history of neonatal deaths, or of similar illness, especially in siblings
Parental consanguinity

Sepsis (particularly Escherichia coli, a common form of sepsis in patients
with galactosemia)

SVXNIUNRA W=

—

Reference: Ward JC: Inborn errors of metabolism of acute onset in infancy. Pediatrics
in Review 11(7):205-216, 1990. Adapted from Table 1 of cited paper.
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INCIDENCE VS. PREVALENCE

The incorrect use of these two terms is prevalent among clinicians. This is
unfortunate both for interpretation of clinical information and statistics, and for
the accuracy of personal expression. The correct definitions are:

Incidence: The expression ¢! the rate at which a certain event occurs. In
particular, the incidence rate is a rate in which the numerator is the number
of new cases of a disease in a population during a specified time and the
denominator is the number «f the population at risk.

Number of new cases of a disease
Total population at risk

Incidenze rate = (Per unit of time)

Prevalence: The total cases in existence at a certain time in a designated
area expressed as a rate.

Number of existing cases (At a certain time in

ate = . H
Prevalence rate Total population a designated area)

If the incidence is stable over time,

Prevalence = Incidence * Average duration of disease.

INJURIES

Is f Possible to Make a Difference?

Sweden has the lowest child injury death rate of any country in the world, 88
deaths in 1988 in a population of 8.5 million. We admit up front the list of caveats
needed in comparing the homogeneous society of Sweden with the complex
population of the United States. However, notice in the figure the progress in
Sweden in lowering childhood injury fatalities since 1957-1959. In 1988 10
Swedish children drowned, compared to 100 in 1954. What happened?

50

[CJ1-4years Wl 6-14 years
407

30 +
Deaths/
100,000

S 1

U.5.-1957-59 Sweden-1957-59 U.S.-1986 Sweden - 1986

Injury fatalities, Sweden and the United States, 1957 through 1959 and 1986. Data from

World Health Organization.
‘ BEST COPY AVAILABLE




Intoeing—483

For the past 25 years the task of lowering childhood injuries and deaths in
Sweden was the responsibility of the Joint Committee for the Prevention of
Childhood Accidents, which embarked on a three-pronged approach that has
achieved remarkable results. The three parts of the pr¢ >ess were:

1. A system for injury surveillance and prevention research to identify the impor-
tant problems, to test countermeasures, and to implement better trauma care.
2. The provision of a safer environment for children through legislation and regu-
lation. This included, for example, separating children from *azards such as
traffic and making the child’s environment safer (windows, stairs, stoves, etc.).
3. Educating the public about injury prevention.

It has made a difference.

Reference: Bergman AB, Rivara FP: Sweden’s experience in reducing childhood
injury. Pediatrics 88:69-74, 1991.

INTOEING

“Doctor, My Kid Walks Funny,” or What to Do About infoeing

Parents of infants and toddlers just learning how to walk frequently notice the
symptom of “toeing-in.” Despite frantic expectations of special exercises, braces,
or corrective shoes, most conditions that cause an intoed posture are rarely due
to a pathologic or orthopedic anomaly and are not much affected by interventions.
Indeed, the overwhelming majority of such cases are within the norms of physical
development.

A General Game Plan for the Child Who Presents With Intoeing

1. Reassure most parents that the condition of intoeing will resolve on its own
as the child progresses in his or her growth and development.

. Identify those patients within the limits of normal development, explain the
condition carefully to the parents, and monitor the child over the course of
time to ensure resolution.

. Avoid unnecessary treatments.

. Distinguish the rare orthopedic entities from the normal variants in order
to provide interventional therapy (see table).

Causes of Intoeing in Childhood

INITIAL PRESENTATION NCRMAL RESOLUTION PROBLEMS REQUIRING
(NONAMBULATCRY CHILD)  (AMBULATORY CHILD) CORRECTION

Hips a. External rotation con-  a. External contracture  Rotational asymmetries
tracture (positional is lost. may be the result of
and not a cause of hip dislocation.
of actual intoeing)

. Minimal or no internal b. Greater internal Dislocation is treated by
rotation rotation as a mani- reduction and retention
festation of increased  of the femoral head into
femoral anteversion the socket.

Table continued on next page.
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484 —Intoeing

Causes of Intoeing in Childhood (Cont.)

INITIAL PRESENTATION NORMAL RESOLUTION PROBLEMS REQUIRING
- (NONAMBULATORY CHILD) (AMBULATORY CHILD) CORRECTION

Femur High angle of anteversion  Gradual remodeling of Unresolved femoral an-
(40-60° at birth) apparent angle in childhood teversion that interferes
only after external rota- reaching adult con- with function is rare.
tional contractures have figuration of 10-20° Correction is by derota-
been stretched out by am-  between ages S and tional external osteotomy
bulation. This angle is a 10 years. (not recommended for
cause of actual intoeing cosmetic purposes)

(see figure).

Anterior

Long axis of joint capsule

neck of femur

Transcondylar axis
of knhee

Femoral condyle

Anterior
joint capsule

Transcondylar axis A -
of knee

Femoral condyle

The angle of femeral anteversion is creatcd by the long axis of the neck of the femur and the
transcondylar axis of the knee joint :'nd is normally 10° to 20° in adults (rop). The angle is
higher in newborns (40° to 60°) and - oung children (hotrom), producing intoeing, but usuaily
remodels to the adult angle by age 5 to 8.

Table continued on next page.
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Causes of Intoeing in Childhood (Cont.)

INITIA'. PRESENTATION NORMAL RESOLUTION PROBLEMS REQUIRING
{NONAMBULATORY CHILD)  (AMBULATORY CHILD) CORRECTION
Lower Internal tibizl torsion is Tibial torsion gradually ~ Unresolved tibial torsion
Leg normal in a nonwalking unwinds, disappearing that persists beyond age 6
child and a cause of between ages 18 months  or 7 is rare. It requires
actual intoeing (sce and 4 years, corrective osteotomy.
figure).
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Internal tibial torsion is one cause of intoeing. When the patella is straight and facing forward,
the normal position of the lateral malleolus is 10° to 15° posterior to the medial malleolus (top).
If the lateral malleotus is on the same level as the medial malleolus, or anterior to it, internal
tibial torsion is present (hottom).

Table continued on next page.
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486 —Intraosseous infusion

Causes of Intoeing in Childhood (Cont.)

INITIAL PRESENTATION NORMAL RESOLUTION PROBLEMS REQUIRING
(NONAMBULATORY CHILD) (AMBULATORY CHILD) CORRECTION

Foot a. Positional varus (the a. Positional varus disap-
borders of the foou are pears with standing,
straight and there is no usually between 9 and
actual foot deformity) 14 months. Intoeing

caused by internal tibial
torsion and increased
fermoral anteversion
ceases as these condi-
tions begin to resolve.

. Metatarsus adductus (a . Rigid metatarsus ad-
fixed) deformity of the ductus requires serial
foot in which the forepart casting followed by
of the foot is angled the use of a passive
away from the foot's holding device.
main longitudinal axis
toward the midline).

c. Equinovarus (or clubfoot) . Clubfoot requires cor-
rection with casting
and surgery.

The physical examination should also include an assessment of the child’s
spine. A search for spinal curvatures and dermatologic evidence of possible
neurologic disease shovid be made. Minor neural tube defects, for example, may
not be obvious in a preadolescent patient, but after the pubertal growth spurt they
can present as asymmetrical muscle weakness and rotational weakness of the leg.

Reference: Rosman MA: When parents ask about intoeing. Contemporary Pediatrics
4(1):116-122, 1987.

INTRAOSSEOUS INFUSION

The child presenting emergently with shock secondary to overwhelming sepsis,
dehydration, trauma, and life-threatening status epilepticus demands immediate
vascular access. This noble goal, unfortunately, is not always easily achieved. The
intraosseous infusion of fluids and drugs directly into the bone marrow, however,
is an especially useful skill for the pediatrician to acquire for such situations. It
should be reserved for the emergencies noted above and employed only when
other methods of intravenous access have failed.

Anatomy

The matrow sinusoids of long bones drain into medullary venous channels;
nutrient and emissary veins drain into the systemic venous system. Marrow
cavities are particularly appealing in patients with severe hypovolemia and
peripheral circulatory shock, because they act as rigid and uncollapsable veins.
Further, medications injected via intraosseous infusion are absorbed almost
immediately into the general circulation. One caveat that needs mentioning is to
be aware of the child’s age; the soft, vascular red marrow in long bones seen in
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Intraosseous Infusion—487

infants and young children is physiologically replaced by the less vascular yellow
marrow at approximately 5 years of age.

Technique (see figure)

I. The patient’s leg should be restrained with a small sandbag placed behind the
knee for support. The skin should be cleansed with povidone-iodine or aicohol
using an aseptic technique. Local anesthetic is optional and may not be
necessary in patients with depressed mental status.

Removable stylet

Tibial
tuberosity

Placement of the Illinois sternal or iliac bone marrow-aspiration needle in the proximal tibial
location. The disposable needle has a flange at the top to make it easier to grip, a locking
stylet to prevent the needle from being plugged with bone during insertion, and a screw
mechanism to adjust the length of the exposed shaft. Depending on the gauge and manu-
facturer, the length of the shaft can be adjusted from 0.16 to 4.76 cm (1/16 to 1 7/8 in).

. Disposable sternal or iiiac bone-marrow aspiration needles (15 to 18 gauge)
are preferable. The shaft should be short with a protective sheath in order to
prevent the needle’s tip from being forced too deeply into or through the bone.

. The proximal tibia is the optimal site of insertion, because it precludes inter-
ference from ventilation or chest compressions during placement. The site of
insertion should be on the midline of the anterior tibia, I to 3 cm or two fingers’
width below the tibial tuberosity at an angle of 60° to 90° away from the
growth plate. Advance the needle using a screwing or boring type of motion.

[N.B.: alternative insertion sites include the distal tibia and the femur, 2 to 3 cm
above the external condyles; the sternum and ileum are less suitable sites and should
be avoided.]

. Entry into the marrow space is confirmed by noting a lack of resistance after
the needle has passed through the cortex. Marrow should be easily aspirated
into a syringe and fluids should infuse freely. Before injection, hypertonic and
alkaline solutions should be diluted.
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488 Intussusception

. The needle should stand upright without support but must be stabilized and

secured by taping the flanges of the needle in order to prevent loss of access.

. Flush the needle with a heparin-containing saline to prevent clotting before

administering a conventional solution.

. The insertion site must be observed for evidence of extravasation.
. Once conventional vascular access has been obtained (normally within 1 to 2

hours after establishing the intraosseous infusion), the bone-marrow needle
should be removed. Longer intraosseous infusions increase the risk of
infectious complications.

. A sterile dressing should be placed over the dressing site and pressure applied

to the dressing for S minutes.

Possible Complications

1.

Subcutaneous and occasional subperiosteal infiltration of fluid or leakage at
the puncture site.

. Clotting of marrow in the needle, which can impede access.
. Localized cellulitis and subcutaneous abscesses have been reported in about

0.7% of ali cases.

. Osteomyelitis has been reported in approximately 0.6% of cases.
. Theoretically, damage to the growth plates and marrow elements can occur, but

this is rarely observed. Fat and bone emboli are also of concern but rarely occur.

Contraindications

The procedure is contraindicated in children with osteogenesis imperfecta,

osteopetrosis, and an ipsilateral fractured extremity due to risk of subcutaneous
extravasation. The risk of infectious complication increases when the needle is
introduced through an area affected by cellulitis or burn injuries. The procedure
should not be performed in children over the age of 5 years.

V Reference: Fisher DH: Intraosseous infusion. N Engl J Med 322:1579-1581, 1990.

INTUSSUSCEPTION

The Need for Prompt Recognition

The pediatrician is usually the first physician to see a child with an intussus-

ception. Prompt recognition of this acute disorder will reduce morbidity and
mortality. Remembering the following facts will facilitate early diagnosis and
improve management.

Age of Patients % Presenting at Given Age

Under 12 months 52%
1-2 years 24%
2-3 years 10%
3-7 years 11%
Over 7 years 3%




fron Deficiency Anemia—189

% Presenting with Given
Signs and Symptoms Sign or Symptom

Pain 94%
Vomiting (at least once) 91%
Gross blood with stool 66%
Abdominal mass 59%

Patients typically are healthy infants and children with no previous history of
gastrointestinal discase. Nearly all infants present with recent onset of abdominal
pain and at least one episode of vomiting. The pain is characterized by the child’s
crying and drawing his legs into his abdomen. Males are affected about twice as
often as females. The mass is usually sausage-shaped and is palpable along the
course of the colon. On occasion one may elicit Dance's sign—an emptiness in
the right lower quadrant that reflects the fact that thc intussuscepting bowel has
moved out of this portion of the abdomen.

Etiology of intussusception

In less than 10% of patients will an etiologic factor be determined. Specific
causes include Mecke!'s diverticulum (most common), ileal polyp, ileal granuloma,
inspissated meconium in patients with cystic fibrosis, Henoch-Schénlein purpura,
and lymphosarcoina.

Although the barium reduction will successfully reduce approximately 75% of
all intussusception, it is advisable for all patients over 6 years of age to have
elective exploratory laparotomy because of the high probability that intussuscep-
tion at this age has a specific cause; it is frequently produced by an intestinal
lymphosarcoma.

Reference: Wayne ER, Cambell JB, Burrington JD, Davis WS: Radiology 107:597,
1973.

From McMillan JA, et al: The Whole Pediatrician Catalog. Philadelphia, W.B.
Saunders, 1977, p 382, with permission.

IRON DEFICIENCY ANEMIA

A Progression of Findings

Throughout the world anemia is the most common manifestation of nutritional
deficiency. In the U.S. iron deficiency is associated with the majority of
nutritional anemias.

The onset of iron deficiency anemia is preceded by a sequence of abnormalities
that may exist a considerable time before the anemia. Given that iron deficiency
is a multisystem problem and that symptoms may occur well in advance of the
onset of anemia, screening tests have been devised to detect iron deficiency before
anemia is present. The sequential changes are indicateﬁin‘ the table.
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490 —Iron Deficiency Anemia

Sequential Changes in the Development of Iron Deficiency

STAGE i
STAGE 1 IRON-DEFICIENT STAGE il
IRON DEPLETION ERYTHROPOIESIS IRON DEFICIENCY

Serum ferritin Decreased Decreased Decreased
levels levels levels

Bone marrow iron Decreased Decreased Decreased
’ staining staining staining

Total serum iron
binding capacity
(TIBC) Normal

Serum iron Normal

Elcvated Flevated
Decreased Decreased
levels levels

Erythrocyte proto- Normal
porj hyrins

Increased Increased
levels levels

m=a>—~OmIRTAZ~

Hemoglobin Normal Normal Low
Hematocrit Normal Normal Low

Mean corpuscular Normal Normat Low
volume (MCYV) or low

Red cell morphology Normal Normal : | Microcytosis
Hypochromia

Reference: Bates HM: Lab Management 18:9, 1980.

Biue Sclerae as a Sign of Iron Deficiency Anemia

In his classic textbook, The Principles and Practice of Medicine, Sir William
Osler described a common but rarely noted finding among iron-deficient,
undernourished teenage girls: the presence of blue sclerae. A group of British
gastroenterologists recently studied the presence of blue sclerae in association
with iron deficiency anemia and found the sign to be far more sensitive and
equally specific for iron deficiency anemia than the presence of mucosal palior.
Further, the search for blue sclerae is easier to confirm, because it is not affected
by skin tnickness, blood transfusions, pigmentation, or perfusion, which can be
confusing in an accurate as< .~*.'ent of mucosal pallor.

The blue sclerae sign in ::on deficiency anemia most likely resuits from
impaired collagen synthesis; iron is a vital cofactor in the hydroxyiation of
proline and lysine residues. The result is a thin sclera that allows greater visibility
of the choroid, and a bluish color is observed. Blue sclerae are associated with
other diseases, as listed below, but these disorders are extremely rare and
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certainly less common than iron deficiency anemia in the gencral population. The
presence of blue sclerae, therefore, should prompt the physician to consider a
possible underlying iron deficiency.

Disease Entities Assoclated with Blue Sclerae

Iron deficiency anemia Rheumatologic disorders

Anemia secondary to chronic blood (e.g., rheumatoid arthritis,
loss (e.g., duodenal ulcers, inflam- systemic lupus erythematosis)
matory bowel disease, gluten Malignancies of the gastrointestinal
enteropathy) tract

Osteogenesis imperfecta Corticosteroid use

Inherited connective tissue disorder : Anemia secondary to hookworm
(e.g., Ehlers-Danlos syndrome, infection (ankylostomiasis)
pseudoxanthoma elasticum) Myasthenia gravis

Reference: Kalra L, Hamlyn AN, Jones BJM: Blue sclerac: A common sign of iron
deficiency. Lancet ii:1267- 1269, 1986.

Koilonychia—A Sign of Iron Deficlency

Koilonychia, or spooning of the nails, refers to the loss of the longitudinal and
lateral convexity of the nail associated with thinning and fraying of its distal
portion. The terminal and lateral borders are flared dorsally as the normal
convexity is replaced by flattening and concavity of the nail plate.

Although spooning of the nail can be seen as a result of local fungal infections
or as a hereditary abnormality, it is also an early sign of iron deficiency in infants
and children as well as adults.

The nail of the index finger is more frequently and morc severely deformed.
The third finger and the thumb are also commonly involved. The spooning
occurs symmetrically, which should provide a clue to diagnosis. I still in doubt,
then look at the feet. Most infants with spoon nails will also display the same
involvement on the nail of the big toe.

This provides a simple way of making a presumptive diagnosis of iron
deficiency.

Reference: Hogan GR, Jones B: J Pediatr 77:1054, 1970.
From McMillan JA, et al: The Whole Pediatrician Catalog, Vol. 2. Philadelphia, W.B.
Saunders, 1979, p 202, with permission.

IRON OVERDOSE

Iron Poisoning—An Emergency Assessment

Because most patients with sernm iron values in excess of 300 ug/dl are likely
to develop signs and symptoms of iron overdose, which clinical signs and
laboratory determinations do, in fact, predict a serum iron concentration of
greater than 300 ug/dl and serve as a guide for admission and therapy?
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4192 —iron Overdose

Five clinical and laboratory findings have been found to be significantly
different in patients with serum iron concentrations greater than or less than 300
pg/dl. These five findings are:

1. White cell count > 15,000/mm?

2. Blood sugar > 150 mg/d|

3. Presence of vomiting

4. Presence of diarrhea

5. Radiopaque material visible on flat plate of abdomen.

Vomiting has the highest sensitivity value, as well as the highest negative
predictive value. The absence of vomiting makes is highly unlikely that the
patient has a serum iron in excess of 300 ug/dl.

Importantly, patients do not develop signs or symptoms of acute iron toxicity
more than 6 hours after ingestion. Any patient who remains asymptomatic for 6
hours following ingestion may be discharged with minimal risk of having a
dangerously elevated serum iron concentration.

In summary, initial management of iron overdose should consist of induced
emesis or lavage with a large bore tube. If any of the five screening tests described
above is positive, a serum iron concentration of greater than 300 ug/dl is likely,
and a serum iron concentration should be obtained. If a delay in obtaining a
serum iron is anticipated, the patient should be given an intramuscular dose of
deferoxamine (50 mg/kg up to a maximum of 1 g). If the drug produces a “vin
rose” color to the urine, indicating that the serum iron concentration exceeds the
total iron-binding capacity, the patient requires treatment. Patients who have
negative results for all five tests should be observed for at least 6 hours for
symptoms. Those remaining asymptomatic may be discharged.

Reference: Lacouture PG, et al: Emergency assessment of severity in iron overdose by
clinical and laboratory methods. J Pediatr 99:89-91, 19§1.
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JAUNDICE

Jaundice in Infancy

Visible jaundice occurs at serum bilirubin levels greater than 5 mg/dl. Most
infants, full-term and premature, exhibit signs of a transient, unconjugated
hyperbilirubinemia during the first week of life. This “physiologic jaundice” is the
result of a complex interplay among several factors such as:

. an elevated bilirubin load secondary to increased red blood cell (RBC)
volume, decreased RBC survival, and an increased enterchepatic
circulation.

. defective hepatic uptake of bilirubin from the serum due to diminished
levels of ligandin and competition for binding to intracellular proteins.

. defective bilirubin conjugation caused by decreased UDP-glucuronyl-
transferase activity.

. defective bilirubin excretion.

The National Collaborative Perinatal Project has determined that the majority
of infants with. physiologic jaundice will not have a serum bilirubin level > 12.9
mg/dl if full term, or 16 mg/dl if premature. Risk factors for developing
hyperbilirubinemia during the first week of life include breastfeeding, maternal
diabetes, induction of labor with oxytocin, maie sex, and Oriental race.

The essential questions to answer, when evaluating a jaundiced newborn, are
the severity of the hyperbilirubinemia and the type (conjugated vs. unconjugated).
A rapid rise in serum bilirubin, such as an infant who develops hyperbilirubinemia
in the first 24 hours of life or a rise in serum bilirubin greater than 5 mg/dl/day,
warrants immediate investigation. A jaundiced infant without risk factors or
prolonged jaundice (>> | week in a full term; >2 weeks in a premature infant) also
needs to be evaluated, as does the infant with conjugated hyperbilirubinemia.

Unconjugaled Hyperbilirubinemia

If the fractionation of the serum bilirubin documents as unconjugated
hyperbilirubinemia, then the search for its cause should progress as follows
(please note that the history, physical examination and clinical course will help
guide the extent of the evaluation):

. Fractionate serum bilirubin

. Blood type and Rh (mother and infant)

. Hemoglobin, hematocrit, and reticulocyte count
. Coombs test (direct and indirect)

. Peripheral blood smear

. Prothrombin time/partial thromboplastin time

. Platelet count

g




494 — Jaundice

8.

9.
10.
11.
12.

Alkaline denaturation of hemoglobin test (of emesis)—adult vs. fetal
hemoglobin

Sepsis work-up (blood, urine, cerebrospinal fluid culture)

Thyroid screen thyroxine, triiodothyronine, thyroid-stimulating hormone)
Phenobarbitol trial

Interruption of breastfeeding

Tord Differential Diagnosis for Unconjugated Hyperbilirubinemia
. Physiologic jaundice
. Hemolysis (e.g., ABO incompatibility; erythroblastosis fetalis; and red

blood cell defects such as spherocytosis, elliptocytosis, G-6-PD deficiency,
and pyruvate kinase deficiency)

. Hemorrhage (e.g., birth trauma, cephalohematoma)

. Breast milk jaundice

. Swallowed maternal blood

. Placental dysfunction

. Sepsis

. Clotting disorders

. Infant of a diabetic mother

. Hypothyroidism

. Intestinal obstruction (e.g., pyloric stenosis, duodenal stenosis, or atresia)
. Crigler-Najjar syndrome (an hereditary disorder of glucuronyl transferase

resulting in an elevated unconjugated bilirubin level; Type II Crigler-
Najjar is distinguished from Type I by a rapid decline in serum bilirubin
level with phenobarbital therapy [5 mg/kg/day])

. Lucey-Driscol syndrome (a syndrome of retention jaundice due to

defective bilirubin conjugation in infants resulting from an unidentified
factor transmitted by the mother to her infant).

Conjugated Hyperbillrubinemia

Conjugated hyperbilirubinemia is always pathologic in the neonate and its
presence demands a diagnostic evaluation. The primary emphasis of this work-up
is to identify those infants with treatable infectious and metabolic diseases, recog-
nizable congenital or genetic disorders, or extrahepatic obstruction who would
benefit from surgical intervention. This evaluation should begin with a complete
history and physical examination, and the laboratory evaluation should proceed
as follows:

1.
2.

Fractionate serum bilirubin 9. Thyroid screen
Serum transaminases, alkaline 10. Ophthalmologic examination
phosphatase (or 5’-nucleotidase), 1. Sweat chloride
albumin, cholesterol 12. Skull, long bones, abdominal,

. Prothrombin time and chest x-ray films

. Stool color 13. Abdominal ultrasound

. Cultures (blood, uring, CSF, etc.) 14. Duodenal intubation (string
. Hepatitis B surface antigen, test for duodenal fluid color,

TORCH titers, VDRL bilirubin, bile acids)

. Serum al-antitrypsin level 15. Hepatobiliary scintigraphy
. Metabolic screen (urine/serum 16. Percutaneous liver biopsy

amino acids; urine for
reducing substances)
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Difterential Dlagnosis of Conjugaied Hyperbilirubinemia®

1. Extrahepatic obstruction
a. Infantile obstructive
cholangiopathy
Biliary atresia
Neonatal hepatitis
Choledocholithiasis
b. Other causes
Bile plug syndrome
Choledocholithiasis
Spontaneous bile duct
perforation
Extrinsic bile duct compression
2. Genetic and metabolic disorders
a. Disorders of carbohydrate
metabolism
Galactosemia
Fructosemia
Glycogen storage disease type IV
. Disorders of amino acid metabolism
Tyrosinemia
. Disorders of lipid metabolism
Niemann-Pick disease
Gaucher disease
Wolman disease
Cholesterol ester storage disease
. Chromosomal disorders
Trisomy 18
Down syndrome
. Miscellaneous genetic & metabolic
disorders
o-Antitrypsin deficiency
Neonatal hypopituitarism
Cystic fibrosis
Zellweger cerebrohepatorenal
syndrome
Familia, hepatosteatosis

3. Persistent intrahepatic
cholestasis

a.

b.
c.

d.
€.

f.

Paucity of intrahepatic
bile ducts
Arteriohepatic dysplasia
Benign recurrent intra-
hepatic cholestasis
Byler disease
Hereditary cholestasis
with lymphedema
Trihydroxycoprostanic
acidemia

. Acquired intrahepatic
cholestasis

a.

Infectinns

Hepatitis B
(non-A, non-B?)

Syphilis
Toxoplasmosis
Rubella
Cytomegalovirus
Herpes
Varicella
Echovirus
Coxsackievirus
Leptospirosis
Tuberculosis
Bacterial sepsis

. Drug-induced

cholestasis

. Cholestasis associated

with parenteral
nutrition

* From Rosenthal P, Sinatra F: Pediatrics in Review 11:82, 1989, with permission.

. Réfcreﬂce: .Adapted from Rosenthal P, Sinatra F: Jaundice in infancy. Pediatric, in
Review 11:79--86, 1989.

Progression of Dermal Icterus in the Newborn

The rate of rise of serum bilirubin in the newborn infant who is jaundiced
should always be monitored by laboratory determinations. The pediatrician,
however, through simple examination of the infant, may make some estimation

2:.0

as to the rate of rise of serum bilirubin.
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198—Joint Pain

Dermal icterus has been shown to progress in a cephalopedal fashion; that is,
as the infant’s bilirubin rises, more of the skin becomes icteric. The icterus begins
at the head and neck and progresses caudally to the palms and soles. The
following table correlates the level of indirect bilirubin with the area of skin that
is icteric in full-term infants whose jaundice is not due to Rh incompatibility.

Area of the Body Range of Indirect Bilirubin (mg/100 mi)
Head and neck 48

Upper trunk 5-12

Lower trunk and thighs 8-16

Arms and lower legs 11-18

Palms and soles > 15

As icterus progresses, the area that had been jaundiced remains jaundiced, so
that the entire body is icteric when the bilirubin rises above 15 mg/ 100 ml. The
fading of the icterus as the bilirubin level falls affects all body areas at the same
time, so that the intensity rather than the extent of the staining fades. The
staining may progress more rapidly in the low birth weight infant, whereas the
infant with Rh disease may demonstrate a relative lag in dermal staining.

Correct estimation of the extent of icterus involves the examination of the
completely undressed infant . - der blue-white fluorescent light. Icterus may be
detected by blanching the skin with pressure of the thumb and noting the color
of the underlying skin. This is a more difficult determination to make in deeply

pigmented black infants, but the palms and soles, at least, may be easily
examined even in these patients.

Reference: Kramer LI: Advancement of dermal icterus in the jaundiced newborn. Am
J Dis Child 18:454, 1969.

From McMillan JA, et al: The Whole Pediatrician Catalog. Philadelphia, W.B.
Saunders, 1977, pp 127-128, with permission.

JOINT PAIN

Common Causes

Chondromalacia patellae Trauma (Cont.)
Growing pains Fracture
Osteomyelitis Hemarthrosis
Overuse Sprain/strain
Septic arthritis Viral arthritis
Sickle-cell disease Adenovirus
Sympathetic effusion Epstein-Barr virus
Tietze’s syndrome Hepatitis
Transient synovitis Mumps
Trauma Rubella
Contusion Varicella




Uncommon Causes

Attention-seeking behavior
Child abuse

Foreign body
Legg-Calve-Perthes disease
Mycoplasma
Osgood-Schlatter disease
Osteochondritis dissecans
Popliteal cyst

Psoriatic arthritis

Rare Causes

Bone tumors

Carpal-tarsal osteolysis

Congenital joint laxity
Ehlers-Danlos syndrome
Marfan syndrome
Stickler’s syndrome

Cystic fibrosis

Fabry’s disease

Gaucher’s disease

Giardia

Gout

Hyperlipoproteinemia

Hyperparathyroidism

Idiopathic chondrolysis

Immunodeficiency
Complement deficiency
Hypogammaglobulinemia

Immunologic
Acute rheumatic fever
Ankylosing spondylitis
Behget’s syndrome
Dermatomyositis
Giant-cell arteritis

Henoch-Schénlein purpura

Hepatitis

Inflammatory bowel disease
Juvenile rheumatoid arthritis

Juvenile Rheumatoid Arthritis—497

Reactive arthritis

Brucella

Campylobacter

Salmonella

Shigelia

Yersinia
Referred pain (retroperitoneal/intra-

peritoneal inflammation)
Slipped capital femoral epiphysis
Subluxation of the patella

Immunologic (Cont.)
Kawasaki's disease
Mixed connective tissue disease
Polyarteritis nodosa
Reiter’s syndrome
Scleroderma
Serum sickness
Sjogren’s syndrome
Systemic lupus erythematosus
Leukemia
Lipogranulomatosis
Lyme disease
Mucopolysaccharidosis
Mycobacterial disease
Psychogenic rheumatism
Reflex sympathetic dystrophy
Rickets
Sarcoidosis
Stevens-Johnson syndrome
Subacute bacterial endocarditis
Syphilis
Charcot joint
Infection
Thyroid disease
Villonodular syncvitis
Whipple’s disease

JUVENILE RHEUMATOID ARTHRITIS
(See aiso ARTHRITIS)

Features of Juvenile Rheumatoid Arthritis

Juvenile rheumatoid arthritis (JRA) is an entity with protean manifestations.
There is a remarkable heterogeneity of JRA, which has been divided into three

210




Q

ERIC

PAFullToxt Provided by ERIC
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major categories: (1) systemic, (2) pauciarticular-onset type (in which four or
fewer joints are affected), and (3) polyarticular-onset type (the type most similar
to typical rheumatoid arthritis). There has been some acceptance among
rheumatologists and orthopedists to further subdivide the pauciarticular group.
Early-onset pauciarticular JRA primarily affects young girls; chronic iridocyclitis
is a common feature, as is the tendency to have positive antinuclear antibody
tests. Late-onset pauciarticular JRA, on the other hand, affects mostly older
boys; sacroiliitis is a common feature and many patients go on to develop
ankylosing spondylitis in adult life.

Features of the Three Major Types of JRA

SYSTEMIC ONSET POLYARTICULAR ONSF1 PAUCIARTICULAR ONSFT

High fever e+t 0
Rheumatoid rash +H++ ++
Lymphadenopathy +++ +
Splenomegaly +++ ++
Hepatomegaly ++ +
Pericarditis +++ 0
Myocarditis ++ 0
Pneumonitis, pleuritis ++ 0
Chronic iridocyclitis +

Subcutaneous nodules 0

Leukocytosis

Rheumatoid factor 0

++++ = most cases; +++ = many cases; ++ = some cases; + = occasional cases; 0 = rare or
no cases.

Reference: Adapted from Tarana A: JRA and red herrings. Hospital Practice 23:129 -
150, 1988.
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The greatest poem ever known
Is one all poets have outgrown:
The poetry, innate, untold,

Of being only four years old.

Christopher Morley
From To A Child




KAWASAKI'S DISEASE

Is it Really Kawasaki’s Disease?

Kawasaki’s disease, also known as mucocutaneous lymph node syndrome,
occurs worldwide. It is an acute, febrile, multisystemic disease of children that
is usually benign and self-limited. In the United States the annual incidence is
4.5-8.5 cases per 100,000 children below 5 years of age. In an outbreak in a
community, the incidence can rise to 150 per 100,000 childrer.

Every house officer seems to make this diagnosis five times more frequently
than that of scarlet fever and other more common red rashes. Is it really
Kawasaki's disease? The figure shows us what to expect if and when we are to
make this diagnosis, and the list beiow helps us to distinguish this disorder from
its imitators.
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200—Kawasaki's Disease
Familiarity with its features will help you to make the diagnosis.

Major Manifestations

Fever in excess of 38.5° C for 5 days

Redness and induration of falms and soles
Desquamation of skin over fingers during convalescence
Polymorphous exanthem over trunk; no vesicles
Conjunctivitis

Redness and fissu~ing of the lips

Strawlerry tongue

Diffuse redness of oropharynx

Acute, nonpurulent swelling of cervical lymph nodes

Orher features of the disease may include tachycardia, gallop rhythm, distant
heart sounds, heart murmurs, EKG changes, diarrhea, proteinuria, pyuria, leuko-
cytosis, mild anemia, elevated platelet count, increased erythrocyte sedimentation
rate, and increasing level of 1gE during period of illness.

Less frequent manifestations include arthralgia, arthritis, aseptic meningitis,
and mild jaundice.

Mortality is approximately 0.3 to 29%. The most serious complication is
vasculitis of the coronary arteries, although early deaths may result from severe
myocarditis. Deaths are due primarily to thrombosis of large coronary-artery
aneurysms and resultant myocardial infarction, which occurs late in the course of
the disease (between the third and fourth week). Coronary angiography during
the iliness may reveal abnormalities in as many as 60% of patients. These include
aneurysms, dilatation, stenosis, tortuosity, and irregularity of arterial vessel
walls. These appear to regress with recovery, but at present, the long-term
prognosis is unknown. '

Age incidence: The incidence is highest in children of | year of age and
approximately 80% of all patients are under 4 years of age.

FEriology: Unknown. No evidence of point source or person-to-person trans-
mission has ever been documented.

Treatment: Unresponsive to antibiotics. When administered early, high-dose
intravenous gamma globulin together with aspirin has been shown to be effective
in reducing coronary artery abnormalities.

Recurrences: Rare.

May mimic some of the features of scarlet fever, measles, atypical measles,
rubella, Stevens-Johnson syndrome, juvenile rheumatoid arthritis, staphylococcal
scalded-skin syndrome, and acrodynia (mercury poisoning).

References: Kawasaki T, Kosaki F, Okawa S, et al: A new infantile febrile mucocu-
taneous lymph node syndrome prevailing in Japan. Pediatrics 54:271, 1974.

Kawasaki disease (editorial). Lancet i:675, 1976.

Newburger JW. Takahashi M, Beiser AS, et al: A single intravenous infusion of
gamma globulin as compared with four infusions in the treatment of acute Kawasaki
syndrome. N Engl J Med 324:1633 1639, 1991.

Shackelford PG, Strauss AW: Kawasaki syndrome (editorial). N Engl J Med 324:
1664- 1666, 1991.

Gersony WM: Diagnosis and management of Kawasaki disease. JAMA 265(20):2699-

2703, 1991.
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Kawasaki’s Dissase—204
Clinical Features Associated with Kawasaki's Disease

The clinical features that substantiate a diagnosis of Kawasaki's disease are
listed below.

Diagnostic Criteria for Kawcsaki’s Disease

1. Fever lasting for at least 5 days*
2. Presence of four of the following five conditions:
a. Bilateral conjunctival injection
b. Changes of the mucosa of the oropharynx, including injected pharynx,
injected and/or dry fissured lips, strawberry tongue
c. Changes of the peripheral extremities, such as edema and/or erythema
of hands and/or feet, desquamation usually beginuing periungually
d. Rash, primarily truncal; polymorphous but nonvesicular
¢. Cervical lymphadenopathy
3. IHlness not explained by other known disease process.

Other features of Kawasaki’s disease may help establish the diagnosis, may
explain complications as they arise, or may allow for anticipatory management of
the patient. These associated findings include the following:

Clinical Manifestations Associated with Kawasaki's Diseases

NONCARDIAC MANIFESTATIONS CARDIAC MANIFESTATIONS

Anterior uveitis Aortic aneurism
Arthritis/arthralgia Coronary ancurism

Aseptic meningitis Late coronary artery occlusion
Hepatic dysfunction Myocarditis

Diarrhea Pericardial effusion

Hydrops of the gallbladder

Pneumonitis

Sterile pyuria

Tympanitis

*Many cxperts believe that, in the presence of classic features, the diagnosis of
Kawasaki’s discase can be made (and limited treatment instituted) before the fifth day of
fever by experienced individuals.

Reference: Management of Kawasaki syndrome: a consensus statement prepared by
North America participants of The Third International Kawasaki Disease Symposium,
Japan, December, 1988. Pediatr Infect Dis J 8:663-667, 1989.

Anterior Uveitis and Kawasaki's Disease

Anterior uveitis involves inflammation of the vessels of the anterior uveal
tract, including the iris and the ciliary body. Anterior uveitis, also refe-red to as
iridocyclitis, is a common manifestation of Kawasaki's disease, and its detection
during the first week of illness may help establish the diagnosis. Slit-lamp
examination is required in order to establish the presence of anterior uveitis, and,
because the usual symptoms of eye pain and photophobia may be minimal, it has
been suggested that ophthamologic examination should be a routine part of the
evaluation of patients suspected of having Kawasaki’s disease.
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202 —Kidneys

Other illnesses that may be associated with conjuncitivitis in the pediatric
patient are listed below. Anterior uveitis may be found in some of these
conditions.

Streptococcal and staphylococcal Inflammatory bowel disease*
toxin-mediated diseases Post-infectious immune
Adenovirus and other viral infections complex disease* (e.g.,
(enterovirus, measles*) post-meningococcal)
Stevens-Johnson syndrome* Sarcoidosis*
Leptospirosis* Svstemic lupus erythematosus*
Yersinia pseudotuberculosis Behget's syndrome*
infection Juvenile rheumatoid arthritis
Rickettsial infection (esp. early-onset pauciarticular-
Reiter’s syndrome* type JRA)

*May have evidence of anterior uveitis on slit lamp examination,
Reference: Smith LBH, Newburger JW, Burne JC: Kawasaki syndrome and the eye.
Pediatr Infect Dis J 8:116-118, 1989,

KIDNEYS

A Technique for the Palpation of the Kidneys of Neonates

Congenital malformations of the urogenital tract occur in approximately 120
of all newborns. In 0.5% of all newborns, significant renal anomalies are present.
These should be detected early in life in order to avoid subsequent complications.
Almost all significant anomalies can be detected by careful abdominal palpation.
A simple technique that will enable you to palpate the kidneys of 95% of all
neonates is as follows:

I. Support the infant in a semireclining position facing you by placing your
left hand behind the infant’s shoulders, neck, and occiput.

2. Place the fingers of your right hand in the infant’s left costovertebral angle
posteriorly.

. Use the thumb of your right hand to search the infant’s abdomen system-
atically, at first superficially and then deeply.

. Deep palpation is performed by applying gentle, steadily increasing
pressure subcostally in a posterior and cephalad direction. The thumb can
then be slipped downward without reducing the posteriorly directed
pressure. Usually, the upper pole of the kidney can be felt trapped between
the descending thumb and the posteriorly placed fingers.

5. Next, change hands and examine the opposite side of the abdomen.

After practice on some two dozen infants, this technique can be mastered and
subsequently performed in 30 seconds. Because of its high yield, it deserves your
optimal skill and attention.

Reference: Periman M, Williams J: Detection of renal anomalics by abdominal
palpation in newborn infants. Br Med J 2:347, 1976.
From McMillan JA, ct al: The Whole Pediatrician Catalog. Philadeiphia, W.B.
Saunders, 1977, with permissjon.
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LANGUAGE

Pattern of Normal Language Development—A Summary

Pattern of Normal Language Development

AGE

VOCALIZATION AND SPEFCH

RESPONSE COMPREHENSION

I mo

Jmo

5 mo

| 7 mo

9 mo

11 mo

1-2yr

23yr

J4yr

4-6 yr

Much crying and whimpering; produces some
vowel and few consonant sounds,

Different cries for pain. hunger, and discom-
fort; decreased crying time: some repeti-
tive sounds (“ga, ga, ga”); coos and sighs.

Babbles; vocal play; many repetitive sounds,
all vowels, m, k, g, b and p; laughs out
loud.

Considerable variety in babbling, loudness
and rhythm of all vocalizations; adds d, ¢,
n and w to repertory of sounds: talks to
toys.

Cries to get attention; increasing variations in
pitch: "mama,” “dada™ and *baba” part of
vocal play but not associated with a
person or object.

May use onc word correctly: imitates sounds
and correct number of syllables, little
crying.

Much unintelligible jargon; all vowels
present; improves articulation so that 25¢.
of words intelligible: names many objects
by 24 mo; much echolalia.

Tries new sounds but articulation lags behind
vocabulary; 50-75¢% of words intelligible;
often omits final consonants; jargon
nearly absent.

Speech nears 1000 intelligibility; faulty artic-
ulations of / and r frequent; uses 3 4 words
in sentences; uses a few plurals by 4 yr.

Syntax correct by 6 yr, forms 5- or 6-word
sentences that are compound or complex
with some dependent clauses; fluent;
articulation good except for sh, z, ¢h and
J: can express temporal relations; voice
well modulated in conversation,

Smiles: decreases activity; startles
at loud sounds.

Vocal gurgle in response to
soothing voicc; some imitative
response to speech.

Imitative response to speech
decreased; turns and looks to
sound; recognizes familiar
voice; vocalizes displeasure.

Gestures increase as part of vocal
responses to stimuli; response
to sound is increasingly
influenced by visual factors.

Retreats from strangers, often
accompanied by crying; may
imitate hand clapping,

Comprehends “no no”; responds to
“bye-bye” or “patty-cake™ with
appropriate gestures.

Recognizes 150 300 words by
24 mo; responds correctly to
several commands, e.g., “sit
down,” “give me that,” “stand
up,” “come here,"” etc.

Comprehends 800-1,000 words by
3 yr; responds to many
commands using “on,”
*under,” “up,” etc.

Recognizes plurals, sex differences,
adjectives and adverbs; com-
prehends complex sentences.

Understands 2,500-3,000 words:;
carries out commands
involving 3-4 actions;
comprehends “if,” “because”
and “why.”

Reference: Adapted from Capute AJ, Accardo PJ: Developmental Disabilities in
Infancy and Childhood. Baltimore, Biookes Publishing, 1991.
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LEUKOKORIA

Leukokoria: A Differential Diagnosis

Leukokoria, ¢r the white pupil, is generally viewed by the examining physician
as a sign of ocular disease. It occurs when a lesion interfcres with the path of the
ophthalmoscope’s white light shined into a patient’s eyes. Under normal cizcum-
stances, the ingoing beam passes through a clear cornea, aqueous humor, pupil,
lens, vitreous, and retina to reflect off the vascular choroid. Given the vascularity
of the choroid, the light reflected out of the eye appears red in color and is termed
the “normal red reflex.” While the red reflex is certainly important to document
when performing an eye exam, it should be noted that even when it occurs
int1aocular lesions may be present. Indeed, any lesion not directly in the path of
the ingoing beam would not interfere with the red reflex and would subsequently
be undiagnosed. Listed below, in crder of frequency, are some of the more
common causes of leukokoria.

. Cataracts 16. Norrie's disease (sex-linked
. Persistent hyperplastic primary recessive disorder characterized
vitreous by bilateral blindness following
. Retrolental fibroplasia severe retinal detachments,
. Retinal dysplasia deafness, and mental
. Retinoblastoma retardation)
. Chorioretinal coloboma . Juvenile xanthogranuloma
. Retinal detachment . Ocular tumors
. Retinoschisis . Ocular trauma
. Congenital retinal folds . Vitreous hemorrhages
. Persistent pupillary membrane . Medullated nerve fibers
. Hyaloid cysts . Chorioretinal degeneration
. Uveitis . Incontinentia pigmenti
. Nematode endophthalmitis . Phakomatoses
(toxarara) . High myopia
. Panophthalmitis . Intraocular foreign body
. Coats disease (unilateral
exudative retinitis)

Refercnce: Catalono JD: Leukokoria the differcntial diagnosis of a white pupil.
Pediatr Ann 12:498-505, 1983.

LIMB PAIN

Common Causes

Growing pains Infection (Cont.)
Infection Septic arthritis
Cellulitis Soft-tissue abscess
Osteitis Toxic synovitis
Osteomyelitis Viral myositis
Post-rubella vaccination 2 1 7 Sickle-cell disease-vaso-occlusive crisis




Trauma
Chondromalacia patellae
Compartment syndromes
Dislocation and subluxation
Fracture
Hypermobility syndrome
Joint strain, sprain, internal

damage

Myositis ossificans

Uncommon Causes

Accessory tarsal ossicle
Collagen vascular disease

(e.g., dermatomyositis, lupus)
Conversion reactions
Henoch-Schénlein purpura
Juvenile rheumatoid arthritis

Rare Causes

Bone tumors (ostcogenic sarcoma,
Ewing’s sarcoma, chondrosarcoma)

Cushing’s syndrome

Familial Mediterranean fever

Hemophilia

Histiocytosis X

Hyperparathyroidism

Hypervitaminosis A

Inflammatory bowel disease

[.eukemia

Mucopolysaccharidosis

Common Causes

Attention-seeking behavior (usually
after minor trauma)

Calluses/corn/ingrown toenails

Chondromalacia patellae

Contusion

Foreign body (especially plantar surface)

Fracture (may be occult)

Growing pains

Hemophilia (hemarthrosis,
soft-tissue bleed)

Immunization (local reaction)

Leg length discrepancy

Limp—205

Trauma (Cont.)
Pathologic fracture
Postimmunization
Shin splints
Soft-tissue contusion or
b orrhage
Stress {racture
Tendonitis, fasciitis, bursitis
Traumatic periostitis

Legg-Calvé-Perthes discase
Osgood-Schlatter disease
Osteocl.ondritis dissecans
Rheumatic fever

Tarsal coalition

Myopathies
Neuroblastoma
Osteoporosis
Popliteal cyst
Rickets
Scurvy
Slipped-capital femoral epiphysis
Soft-tissue tumors (rhabdomyo-
sarcoma, fibrosarcoma)
Sympathetic reflex dystrophy

Mimicry

Myositis (acute viral)

Poorly fitting shoes (tight
or loose)

Shin splints

Sickle-cell disease (painful
crisis/infarction)

Soft-tissue/cutaneous infection

Sprain/strain

Tendonitis

Torsion deformities

Transient synovitis
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206 —Lumbar Puncture

Uncommon Causes

Arthritis (septic)
Baker's cyst
Blount’s disease
Bone tumor (benign and malignant)
Calcaneal spurs
Child abuse
Congenital contractures
Coxa vara
Erythema nodosum
Legg-Calvé-Perthes disease
Luuxemia
Neuromuscular disease
Ataxia
CNS bleed
CNS infection
Flaccid paralysis
Migraine
Muscular dystrophy
Peripheral neuropathy
Causalgia
Diabetes mellitus
Guillain-Barré syndrome
Heavy metal intoxication

Rare Causes

Arthritis/arthralgia
Acute rheumatic fever
Dermatomyositis
Henoch-Schénlein purpura
Inflammatory bowel disease
Juvenile rheumatoid arthritis
Kawasaki’s disease
Polyarteritis nodosa
Serum sickness
Systemic lupus erythematosus

Brucellosis

Caffey’s disease

Congenital joint laxity (Ehlers-Danlos)

Erythromelalgia
Freiberg’s disease

Neuromuscular disease (Cont.)
Peripheral neuropathy (Cont.)
Periodic paralysis
Poliomyelitis
Tick paralysis
Radiculopathy
Spastic paralysis
Osgood-Schlatter disease
Osteochondritis dissecans
Osteomyelitis
Phlebitis
Plantar wart
Referred pain
Discitis
Epidural/paraspinal abscess
Iliac adenitis
Intraperitoneal infection/inflam-
mation
Pelvic inflammatory disease
Retroperitoneal mass
Slipped capital femoral epiphysis
Subluxation of the patella

Hepatitis
Hypervitaminosis A
Hysteria

Intervertebral disc herniation
Kohler’s disease
Larsen-Johansson disease
Neuroblastoma

Pott’s disease
Pyomyositis

Rickets

Scurvy

Sever’s disease
Sinding-Larsen disease
Trichinosis

LUMBAR PUNCTURE

Estimating Lumbar-Puncture Depth in Children

The lumbar puncture (LP) is a frequently used diagnostic procedure particularly
among infants and young children presenting with an acute infectious illness. Yet
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Lumbar Puncture—207

the procedure can be difficult, particularly for physicians who do not perform
LPs with regularity, often resulting in inserting the needle too deeply and
disrupting the venous plexus that lies beneath the dura on the anterior wall of the
vertebral canal. Such a traumatic lumbar puncture is contaminated with blood,
rendering the cerebrospinal fluid white cell count all but useless. Further, a
bloody tap may confuse matters if a culture result is positive because the patient
is bacteremic but does not have meningitis.

A group of pediatricians at the Medical College of Wisconsin have developed
a linear regression analysis of how deep to insert the lumbar puncture needle
based upon the child’s body surface area in square meters and the depth at where
CSF reflux occurred. Each lumbar puncture was performed by positioning the
child in the right lateral decubitus position with maximal flexion at the waist and
neck. The needle was inserted, perpendicular in relation to the back, at the L; or
L, vertebral interspace. Using the following equation:

Depth of lumbar puncture = 0.77 cm + 2.56 (body surface area in m?)

these physicians were able to estimate the depth of lumbar puncture to within
approximately 5 mm in most young children without incurring trauma or CSF
reflux (see figure).

06 08 10 12
Body-Surface Area (m?)

Relation of the depth of lumbar puncture to body-surface area. Dotted lines represent the
95% confidence limits for the predicted depth of lumbar puncture.

Reference: Bonadio WA, Smith DS, Metrou M, Dewitz B: Estimating lumbar
puncture depth in children. N Engl J Med 3l9:952—95é 'l?f;B)
C
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How fo interpret the Bloody Tap

Spinal fluid is supposed to be clear. When it isn’t, the preliminary information
received from the laboratory may be difficult to interpret. The effect of blood on
CSF results (usually as a result of inserting the spinal needle too deeply and
piercing the vascular plexus ventral to the epidural space) has actually been
studied, and these studies make it possible to take a logical approach to the
interpretation of the bloody tap.

CSFWBC. The effect of blood on the WBC is the most difficult parameter to
calculate. Though it is intuitive that the WBC count would be altered in proportion
to the WBC count in the peripheral blood, many studies have demonstrated that it
is not this simple. Certainly when the observed CSF WBC is higher than would be
predicted from the peripheral WBC/RBC ratio, or when the percentage of PMNs
is higher than that in the peripheral blood count, infection involving the central
nervous system should be suspected. However, management decisions should not
be made based on the CSF WBC alone when the CSF is contaminated with blood.

CSF Glucose. When experiments have been done to determine the effect of
mixing blood with CSF, no change in CSF glucose concentration can be
demonstrated. Though it has been suggested that hypoglycorrhachia (abnormally
low glucose in CSF) may result from RBC contamination, experimental studies
have not confirmed this contention, and a low CSF glucose should ¥ regarded
as a low CTSF glucose.

CSF Protein.  There is no question that blood in the CSF raises the protein
concentration. The increase in protein has been found to be approximately 1 mg/
d! for every 1000 RBCs. This is only an approximation, however, and for most
purposes the CSF protein concentration is not helpful when the tap is bloody.

Xanthochromia. When hemoglobin from lysed RBCs remains in the CSF
for an extended period of time, the breakdown products oxyhemoglobin,
methemoglobin, and bilirubin create a yellowish discoloration of the CSF after
the specimen is centrifuged. CSF contaminated by fresh blood, as in a traumatic
lumbar puncture, remains clear and colorless after centrifugation. The pigmenta-
tion that results from RBC breakdown persists for about 7 days after the
hemorrhage has stopped. Since RBC lysis occurs in CSF after about 4 hours,
specimens that are not analyzed within that time period may be xanthochromic
even if the blood resulted from fresh contamination.

Traumatic lumbar puncture occurs in one out of every 5 LP attempts in
pediatric patients, and the likelihood of a traumatic tap increases inversely with
the age of the patient. Since bleeding usually occurs as a resuit of introducing the
spinal needle too far, a method to avoid this problem has been devised. This
method involves removing the spinal needle stylet once the needle has been
introduced through the epidermis and the dermis. As the needle is very slowly
advanced, the flow of spinal fluid can be seen as soon as the needle tip is in the
subarachnoid space. The stylet should be replaced prior to withdrawing the
needle to minimize the pressure gradient between the subarachnoid space and the
atmosphere as the needle is withdrawn. It is important that the stylet remain in
the needle until the epidermis and the dermis are traversed. Implants of small
islands of skin during lumbar puncture have been reported to lead to the later
development of epidermoid tumors along the needle track.

Reference: Boadio WA: Contemporary Pediatrics, November: 109- 116, 1989.
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Lumbar Punctures and the Peripherai
White Blood Cell Count

As if there weren’t enough factors to consider in the performance of a lumbar
puncture (LP), a team of Israeli pediatricians have brought up one more: the
timing of obtaining the peripheral white blood cell (WBC) in relation to
performing the LP. A prospective study of 26 neonates and infants suspected of
having meningitis noted a significant increase in the peripheral WBC after the LP
was completed (10, 960 * 3,500 cells/ul before the LP; 13,300 £ 3,970 cells/ul
after the LP, p < 0.001). The greatest increase in white cells was seen in the
neutrophil and lymphocyte fraction, presumably because these cells are so
quickly released from the marginal granulocyte pool. There were no significant
differences, before and after LP, in serum glucose, urea, hemoglobin, and platelet
counts. While the LP does not impair interpretation of the CSF glucose to serum
glucose ratio, the data depicted below make a strong case for obtaining the
peripheral WBC count prior to performing the LP (see figure and table).
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Mean *+ SD of the Blood Tests Studied Before and 10-15 Minutes
After the LP Procedure

MEAN BLOOD LEVELS
BEFORE LP AFTER LP

WBC count (cells/ ul) 10960 + 3500 13300 + 3970*
Glucose (mgjdl) 853+ 134 84.1 £ 12.6
Hemoglobin (gr/dl) 11.6 £22 11.7+£2.2
Thrombocytes (x10?) 269 £ 113 315+£93
Urea (mg/d}) 6.3+23 65+25

*p < 0.001 (T-paired test).

Reference: Shohat M, Goodman Z, Rogovin H, Nitzan M: The effect of lumbar

puncture procedure on blood glucose level and leukocyte count in infants. Clin Pediatr
26:477-479, 1987.

LYME DiSEASE

Clinical Manifestations of Lyme Disease

Lyme disease is an arthropod-borne infection that is heralded by a distinctive
skin eruption (erythema chronicum migrans), followed, in stages, by neurologic
or cardiac complications and arthritis. Its vector is the deer tick, Ixodes
dammini, and the etiologic agent is the spirochete Borrelia burgdorferi. Because
the clinical manifestations of Lyme disease are so protean in their presentation,
with considerable overlap between the three major stages and their time of
appearance, the accompanying temporally organized flow chart of its natural
history ought to be useful, as well as the table.

STAGE STAGE
ONE WO

PRIMARY NEUROLOGIC
ERYTHEMA COMPLICATIONS
CHRONICUM ® VIl nerve palsy
MIGRANS ® meningitis
310 4 weeks ® malaise, fever ® radiculoneuritis
® "flu"-like iliness
® regional lymphadenopathy (4 weeks after rash)

50%

»| ARTHRITIS
(4 to 6 weeks after rash)

v (4 to 5 weeks after rash)
8%

SECONDARY ERYTHEMA CARDIT!IS
CHRONICUM MIGRANS ® heart block
® headache, meningismus ® myopericarditis
® arthralgia, myalgia
® generalized lymphadenopathy

Clinical manifestations of Lyme disease. BEST COPY AVA'LABLE
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Manifestations of Lyme Disease by Stage*

SYSTEM'

LOCALIZED
(STAGE )

FARLY INFECTION

DISSEMINATED
(STAGE 2}

LATE INFECTION

PERSISTENT
(STAGE })

Erythema
migrans

Musculo-
skeletal
system

Neurologic
system

Secondary annular lesions,

malar rash, diffuse erythema

or urticaria, evanescent

lesions, lymphocytoma
Migratory pain in joints,

tendons, bursae, muscle,

bone; brief arthritis attacks;

myositis?; osteomyelitist:
panniculitis}

Meningitis, cranial neuritis,
Bell’s palsy, motor or
sensory radiculoneuritis,
subtle encephalitis, mono-
neuritis multiplex, myelitis}
chorea?, cerebellar ataxiat

Acrodermatitis chronica
atrophicans, localized
scleroderma-like lesions

Prolonged arthritis attacks,
chronic arthritis, pe-
ripheral enthesopathy,
periostitis or joint sub-
luxations below lesions of
acrodermatitis

Chronic encephalomyelitis,
spastic parapareses,
ataxic gait, subtle mental
disorders, chronic axonal
polyradiculopathy,
dementia!

Lymphatic
system

Regional
lymphade-
nopathy

Regional or generalized
lymphadenopathy,
splenomegaly

Atrioventricular nodal block,
myopericarditis, pancarditis

Conjunctivitis, iritis{, choroid-
itist, retinal hemorrhage or
detachmenti, panophthal-
mitis?

Mild or recurrent hepatitis

Nonexudative sore throat,
nonproductive cough, adult
respiratory distress
syndromes

Microscopic hematuria or
proteinuria

Orchitist

Heart

Eyes Keratitis

Liver
Respiratory
system

Kidney

Genitourinary
system
Constitutional
symptoms

Minor Severe malaise and fatigue Fatigue

*The classification by stages provides a guideline for the expected timing of the illness’s
manifestations, but this may vary from case to case.

* Systems are listed from the most to the least commonly affecied.

{ The inclusion of this manifestation is based on one or a few cases.

From Steere AC. N Engl J Med 321:389, 1989. with permission.

Adapted from: Eichenfield AH: Diagnosis and management of Lyme disease. Pediatr
Ann 15: 583-594, 1986.
Stecre AC: Lyme discase. N Engl J Med 321:586-596, 1989.

What Is the Long-term Course of Lyme Disease in Children?

The natural history of Lyme disease is not yet compleiely known. In a recent
report the authors studied the long-term course of Lyme arthritis in 46 children in
whom the onset of the disease occurred between 1976 and 1979 and who received
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no antibiotic therapy for at least the first 4 years of the illness. Of the 46 children
(age range, 2 to 15 years), 33 (72%) initially had erythema migrans, 7 (15%) had
influenza-like symptoms, and 6 (13%) had migratory joint pain. These mani-
festations were followed by brief attacks of arthritis, particularly affecting the
knee. The percentage of children with recurrent episodes of arthritis declined each
year. By year 4, only 10 children still had a mean of two episodes of arthritis per
year; the duration of arthritis was generally longer in older children (P < 0.05).
During the sixth year of illness, two children had keratitis, and more than 10 years
after the onset of disease, a subtle encephalopathy developed in two other children.
Of the 39 children whom the authors were able to contact in 1988-1989, 12 (31%)
still had occasional brief episodes of joint pain and 1 had marked fatigue. All 46
children had positive IgG antibody responses to Borrelia burgdorferi throughout
the illness and on long-term follow-up. As compared with those who became
asymptomatic, the children with recurrent symptoms moie often had IgM
responses to the spirochete and had significantly higher IgG titers (P < 0.05).
The long-term: course of initially untreated Lyme disease in children may
include acute infection followed by attacks of arthritis and then over several years
by keratitis, subtle joint pain, or chronic encephalopathy. This combination of
symptoms in a patient with a high IgG antibody titer to B. burgdorferi is of
concern, and the appropriate treatment for these patients is not yet certain.

Reference: Szer IS, Tayler E, Steere AC: The long-term course of Lyme arthritis in
children, N EnglJ Med 325:159-163, 1991.

LYMPHADENOPATHY (GENERALIZED)

Common Causes

Infection (viral, fungal, spirochetal)
Juvenile rheumatoid arthritis
Serum sickness

Rare Causes

Angioimmunoblastic
lymphadenopathy

Uncommon Causes Dysgammaglobulinemia

Gaucher’s disease

Drug reactions Hemophagocytic syndromes

Anticonvulsants, antithyroid, Histiocytic medullary reticulosis
isoniazid ' Histiocytosis

Hodgkin's disease HIV infection

Infection, bacterial Hyperthyroidism

Leukemia Metastatic neuroblastoma

Non-Hodgkin's disease Niemann-Pick disease

Systemic lupus erythematosus

A Diagnostic Approach to Lymphadenopathy

Is the lymphadenopathy generalized or localized? Generalized lymphadenopathy
is defined as enlargement of more than two noncontiguous node regions.
Generalized lymphadenopathy is caused by generalized disease.
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Generalized Lymphadenopathy

What are associated signs and symptoms?
Rash?
Hepatosplenomegaiy?
Thyroid enlargement?
Joint involvement?
Heart and lung abnormalities?
Pallor?
Easy bruising?

Infections

Exanthems
Cytomegalovirus
Infectious mononucleosis
Infectious hepatitis
Typhoid fever

Malaria

Pyogenic
Tuberculosis
Syphilis
Toxoplasmosis
Brucellosis
Histoplasmosis

Collagen Vascular Disease

Lupus erythematosus
Rheumatoid arthritis

Immunologic Reactions

Serum sickness, drug reactions
Granulomatous disease (sarcoid)

Storage Disease

Gaucher’s discase
Niemann-Pick disease

Malignancies

Leukemia

Lymphoma

Histiocytosis
Neuroblastoma, metastatic

Hyperthyroidism

Causes of Cervical Adenifis

CAUSE COMMENT

Lymphadenopathy—213

Localized Lymphadenopathy

Signs of infection in the involved node?

Evidence of infection in the drainage area
of node?

History of recent antigenic introduction in
the node’s drainage area?

Supraclavicular — Always consider
mediastinal disease (tuberculosis, his-
toplasmosis, coccidioidomycosis, sar-
coidosis). Always consider lymphoma.
In absence of evidence of pulmonary
infection, early biopsy indicated.

Axillary — Secondary to infections in the
hand, arm, lateral chest wall, or lateral
portion of the breast. May be result of
recent immunization in the arm.

Epitrochlear —- Secondary to infections
on ulnar side of hand and forearm.
Observed in tularemia when bite occurs
on finger. Also seen in secondary
syphilis.

inguinal — Infection in lower extremity,
scrotum, penis, vulva, vagina, skin
of lower abdomen, perineum, gluteal
region, or anal canal. May be seen in
lymphogranuloma venereum. May
represent metastatic disease from
testicular tumors or bony tumors
of the leg. Immunization in leg.

Cervical -— Generally the result of local-
ized infection. See accompanying table
for differential diagnosis.

Viral upper respira-
tory infections

Bacterial infection

Most common cause. Nodes soft, minimally tender, and not asso-
ciated with evidence of redness and warmth of overlying skin.

Streptococcus and staphylococcus most common etiologic agents.

Usually secondary to previous or associated infection in drainage
area of node. More frequently unilateral. Signs of infection —
tenderness, warmth, and redness generally present. Look for pri-
mary focus of infection in scalp, mouth, pharynx, and sinuses.

Tuberculosis

Mycobacterium tuberculosis infections generally bilateral, involve mul-

tiple nodes. Associated with evidence of chest disease and systemic
signs. Atypical mycobacteria infections more commonly unilateral
initially. Not associated, in general, with other foci of disease. With
either agent, evidence of local warmth and redness uncommon.

Table continued on next page.
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CAUSF COMMENT
Infectious Fever, malaise, preceding upper respiratory infection often noted.
mononucleosis Splenomegaly common. Atypical lymphocytes present. Epstein-
Barr virus titers required for diagnosis in younger children.
/ Cytomegalovirus Indistinguishable clinically from Epstein-Barr virus infections.
: Toxoplasmosis Requires serologic studies to make the diagnosis.
Cat-scratch discase History of contact with young cat. May be preceded by history of

fever and malaise. Adenopathy restricted to arca drained by initial B
cat scratch.

Sarcoidosis Discase bilateral. Chest x-ray almost always abnormal. May have ke-
ratitis, iritis and evidence of bone discase.

Hodgkin's discase Common presenting symptom. Frequently unilateral at time of initial
manifestation. Node is rubbery, nontender, and not associated with
signs of inflammation. Make certain that supraclavicular involve-
ment is not present. When present, strongly suspect lymphoma.

Non-Hodgkin's Bilateral at time of initial presentation in approximately 40¢¢ of
lymphoma patients. Cervical and submaxillary nodes commonly involved
together.

Algorithm: Generalized Lymphadenopathy

Is patient mkmq r)henymm hydralazine, S(()n drug treatment
allopurinol, antithyroid or antileprosy Yes and reevaluate in
medications? 2- 3 wk

No

—— . oo L.
EBV titer or monospot _

Toxoplasma titer Posttive [ Dx Snecmc (hsease J
CMV serology . R

’ Negative
Blood cullurcs
PPD . -
Histoplasmaosis, coccidioidomy- Positive Dx SDOle'C discase }
cosis, or brucella serology ToTTTTTT T
(if suggested by history)
ANA s e
CRC CXR  hitar nodes present? ]
CXR Consider sarcoidosis
- S U — tuberculosts
v l Negative lymphoma

e [ Ev(|slnnal bnopsy
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246—Lymphadenopathy

Algorithm: Localized Lymnphadenopathy

SUPRACLAVICULAR Chaest x-ray
——
AREA Excisional biopsy

[ OCCIPITAL AREA I—o- I Loca! lnloc!ioml—] — r Treat local infection —]

‘ PREAURICULAR AREAT el I Con]unc(ivl!isJ —_— Scrapings for inclusion
1 bodiss; culturs for chiamydia

Hx of axposurs to Catscretch diseass
kitten skin tast, If
1 avaiiebla

PPD skin test
| VORL (optionel) l
SUBMAXILLARY and :‘—‘] -------- _j
SUBMENTAL AREAS ~— Locst Infection ——= | Teeatloeal infection
Unilaters! —_— PPD skin test

VORL

Throat culturs

_— Consider excisional bx for
non-Hodgklin's lymphoma

AXILLARY AREA l< Local Infection Teeat tocat infection J

Hx of exposurs to Cat-scratch disease
kittan? skin test, if
avaliable

Consldar PPD skin
tost, ANA, sed.
rates

EPITROCHLEAR AREAJ.___,.I Local Infection? S l Teaat focel infection
\ Consider ANA, VORL,

sod. rats

INGUINAL &nd .
————————— ?

ILIAC AREAS i Locaf infection l — [ Trest focal infection

\ Considsr VDRL, cuiture

for gonorrhea

| popuTEAL AREA | — ot __.[ Teast local Infection

ABDOMINAL and -
- .
'— PELVIC AREAS Locaf infection? _— I Teaat local Infection
\ PPO skin tost

Sed. rate

Reference: Bedros AA, Mann JP. Lymphadenopathy in children. Adv Pediatr 28:341,
1981, with permission.

From McMillan JA, et al: The Whole Pediatrician Catalog. Philadelphia, W.B.
Saunders, 1977 (Vol 1), pp 30-32, and 1982 (vol 3), pp 9- 10, with permission.
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MAGNESIUM

Magnesium Deficiency: A Common Problem

Magnesium deficiency has a reported incidence of 109 among all patients in
tertiary care hospitals. It is frequently associated with hypocalcemia and/or hypo-
kalemia. Despite one’s good intentions, dosing the hypomagnesemic, hypokalemic,
hypocalcemic patient with large amounts of calcium and potassium salts will do
little to correct his or her electrolyte imbalance until the serum magnesium is
restored to a normal value. Magnesium deficiency has numerous causes as noted
in the table below; nutritional deficiency leads the list. Symptoms of hypomag-
nesemia are manifested primarily as neuromuscular irritability (e.g., tetany,
tremors, and seizures). Changes in personality, anorexia, nausea, abnormal
cardiac rhythms and EKG changes can also be seen {see table).

Causes of Magnesium Deficiency*

Nutritional
Prolonged parenteral fluid Starvation with metabolic acidosis
administration Protein-calorie malnutrition
Total parenteral nutrition without Kwashiorkor
magnesium Alcgholism
Intestinal
Chronic diarrhea from any cause Malabsorption
(e.g., chronic ulcerative colitis, Short-bowe] syndrome
Crohn's disease, laxative abuse, Gluten enteropathy
villous adenoma, adenocarcinoma Pancreatic insufficiency with
of rectum) steatorrhea

Tropical sprue
Familial malabsorption of magnesium

Renal
Disease related Drug related
Renal tubular acidosis Diuretics (furosemide, ethacrynic acid,
Acute tubular necrosis thiazides)
(diuretic phase) Antibiotics (gentamicin, tobramycin,
Chronic glomerulonephritis ticarcillin, carbenicillin,
Chronic pyelonephritis amphotericin B)
Familial and sporadic renal Antineoplastic drugs (cisplatin, combina-
magnesium loss tions of antibiotics and cytotoxic agents)

Cyclosporine

* From Hospital Practice, February 15, 1987, with permission.
Table continued on next page.

217

230




218—Malignant Disease

Causes of Magnesium Deficiency (Cont.)
Endocrine and Metabolic

Primary and secondary aldosteronism Primary hyperparathyroidism (due to hyper-

Hyperthyroidism
FExcessive lactation
Pregnancy (third trimester)
Hypercalcemia

calcemia; immediately postoperatively in

patients with osteitis fibrosa cystica)
Uncontrolled diabetes with marked glucosuria
Acute intermittent porphyria

Congenital, Neonatal

Maternal diabetes
Maternal hypcrparathyroidism or hypoparathyroidism
Exchange transfusions (citrate effect)

Reference: Flink EB: Magnesium deficiency. Causes and cffects. Hospital Practice
22:116A-116P, 1987.

MALIGNANT DISEASE

Clues to Malignant Disease

Certain congenital malformations and acquired discases are recognized to be
associated with an increased incidence of malignancy. The conditions listed below
should signal a warning and cause a high index of suspicion, regular observation,
and appropriate studics for carly detection of the associated malignancies.

In addition there are familial associations connected to certain tumors, such as
brain tumors, Hodgkin's discase, and Ewing sarcoma, which have been reported
in siblings more frequently than chance alone would explain. Awareness of these
associations may allow for carlier detection of both malignancies and congenital
and other syndromcs.

Congenital and Acquired Conditions Associated with Increased Risk
of Malignancy in Childhood

ASSOCIATED MALIGNANCY

CONDITION

Agammaglobulinemia Lymphoma, lymphosarcoma

Albinism

Aniridia (non-familial)
Ataxia telangiectasia
Beckwith's syndrome

Bloom's syndrome
Chediak-Higashi syndrome

Congenital X-linked immuno-
deficiency

D-trisomy
Down syndrome

Basal cell carcinoma, squamous cell carcinoma
Wilms' tumor
l.cukemia, lymphoma. lymphosarcoma

Wilms' tumor, liver carcinoma, adrenal cortical
carcinoma, nesidioblastosis of pancreas

l.eukemia
Lymphoma. lymphosarcoma, leukemia
Lymphoma, leukemia

.eukemia
Leukemia

Table continued on next page.
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Congenital and Acquired Conditions Associated with Increased Risk
of Malignancy in Childhood (Cont.)

CONDITION

ASSOCIATED MALIGNANCY

11 p syndrome
Familial pelyposis of colon

Family history (first degrece)
of malignancy

Fanconi anemia
Genitourinary anomalies
Giant cell hepatitis
Gonadal dysgenesis
Hemihypertrophy

Hippel-Lindau discase
Horner syndrome
1gM deficiency
Irradiation:
in utero
of head and neck in carly life
for retinoblastoma
for Wilms’ tumor
for neuroblastoma
Ktinefelter's syndrome

Muttiple endocrine adenomatosis 1
(Wermer syndrome)

Multiple endocrine adenomatosis 11
(Sipple syndrome)

Multiple mucosal neuromas
Maternal stilbestrol during pregnancy
Neurofibromatosis

Nevus sebaccous

Poland’s syndrome

Renal dysplasia

Severe combined immunodeficiency
13 g syndrome

Thyroid cancer (medullary)
Ulcerative colitis/regional ileitis
Wiskott-Aldrich syndrome
Xeroderma pigmentosum

Wilms’ tumor
Colonic carcinoma
Same or other malignancy

Leukemia, hepatoma
Wilms’ tumor
Carcinoma of liver
Gonadal cancer

Wilms’ tumor, adrenal cortical carcinoma,
liver carcinoma, hepatoblastoma

Pheochromocytoma
Neuroblastoma
Lymphoma

l.eukemia

Thyroid carcinoma, brain and parotid tumors
Ostcosarcoma

Ostcosarcoma, ostcochondroma
Ostcosarcoma, ostcochondroma

Lcukemia

Schwannoma

Thyroid carcinoma, pheochromocytoma

Medullary thyroid carcinoma
Vaginal adenocarcinoma

Pheochromocytoma, sarcoma,
schwannoma, leukemia

Basal cell carcinoma

Leukemia

Wilms’ tumor

Lymphoma, leukemia

Retinoblatoma

Pheochromocytoma

Colonic carcinoma

Lymphoma, lymphosarcoma

Basal cell or squamous cell carcinoma

References: Craven EM: Pediatric conditions associated with malignancy (letter).

JAMA 215:795, 1971.

Feman SS, Apt L: Eye findings associated with pediatric malignancy. J Pediatr

Ophthalmol 9:224, [972.

Leventhal BG, in Behrman RE, Vaughan VC: Nelson Textbook of Pediatrics, 13th ed.
Philadelphia, W.B. Saunders, 1987, p 1081.
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220—Maple Syrup Urine Disease/Marfan’s Syndrome
MAPLE SYRUP URINE DISEASE

What s the Inteliectual Outcome?

Maple syrup urine disease (MSUD) is the most common inborn error of
amino acid metabolism and presents acutely in the neonatal period. Classic
MSUD is characterized by lethargy, poor feeding, vomiting, and alternating
periods of hypertonicity and flaccidity. In untreated disease, progressive neurologic
deterioration, seizures, cerebral edema, coma, and death will usually occur within
the first month of life.

A recent report of a controlled study of the intellectual outcome in 16 children
with MSUD compared the outcome of MSUD diagnosed after symptoms
became apparent with that of MSUD diagnosed prospectively and treated
presymptomatically. Affected children treated presymptomatically had higher 1Q
scores than their affected siblings treated after their disease became symptomatic.
The authors concluded that early and meticulous treatment of MSUD can result
in intellectually normal chiidren.

Therapy for MSUD consists of a diet low in branched-chain amino acids.
However, iittle is known about the long-term clinical course of these patients or
their lifespan.

Reference: Kaplan P, Mazur A, Field M, et al: Intellectual outcome in children with
maple syrup urine disease. J Pediatr 119:46-50, 1991.

MARFAN'S SYNDROME

Diagnostic Criteria for Marfan’s Syndrome

Diagnostic Manifestations

Skeletal

Anterior chest deformity, especially
asymmetric pectus excavatum
or carinatum

Dolichostenomelia not due to scoliosis

Arachnodactyly

Vertebral column deformity

Tall stature, especially compared with
unaffected first-degree relatives

High, narrowly arched palate and
dental crowding

Protrusio acetabulae

Abnormal appendicular joint mobility
Congenital flexion contractures
Hypermobility

* A major manifestation.

233

Ocular

Ectopia lentis*
Flat cornea
Elongated globe
Retinal detachment
Myopia

Cardiovascular

Dilation of the ascending aorta*

Aortic dissection*

Aortic regurgitation

Milral regurgitation due to
mitra] valve prolapse

Calcification of mitral annulus

Mitral valve prolapse

Abdominal aortic aneurysm

Dysrhythmia

Endocarditis
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Pulmonary Central nervous system

Spontaneous pneumothorax Dural ectasia*
Apical bleb Lumbosacral meningocele
Dilated cisterna magna
Skin and integument Learning disability (verbal performance
discrepancy)
Hyperactivity with or without attention
deficit disorder

Striae atrophicae
Inguinal hernia
Other hernia

Requirements for Diagnosis

In the absence of an unequivccally affected first-degree relative:
Involvement of the skeleton and at least two other systems; at least one major
manifestation.

In the presence of at least one unequivocally affected first-degree relative:
Involvement of at least two systems: at least one major manifestation pre-
ferred, but this will depend on family’s phenotype.

Urine amino acid analysis in the absence of pyridoxine supplementation confirms
absence of homocystinuria.

Conditions Most Offen Considered In Differential Dlagnosis

Homocystinuria

Familial or isolated mitral valve prolapse

Familial or isolated annuloaortic ectasia (Erdheim disease)
Congenital contractural arachnodactyly

Stickler syndrome

Reference: Beighton P, et al: Internal nosology of heritable disorders of connective
tissue. Am J Med Genet 29:581-593, 1988.

MEAN CORPUSCULAR YCLUME

Causes of Elevated MCV

Normal newborn Hereditary orotic aciduria
Reticulocytosis B,,/folate deficiency

Spurious elevations (cold agglutinins) Aplastic anemia
Hypothyroidism Preleukemia

Liver dysfunction Leukemia

Down syndrome Diamond-Blackfan syndrome

iron Deficiency or Thalassemia Trait?

Children with mild microcytic anemias are commonly encountered in the
practice of pediatrics. Most of these patie‘gts;}have cither iron deficiency or
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thalassemia trait. The use of red cell indices can provide a simple means of
making a presumptive diagnosis without requiring serum iron determinations or
hemoglobin electrophoresis.

Two formulas employing these indices have been proposed. They are as
follows:

\
l. The Mentzer formula = _ MCV_
Red cell count
Interpretation: Values in excess of 13.5 strongly suggest that the patient has iron
deficiency anemia, whereas values below [1.5 indicate that thalassemia trait is the
most likely diagnosis.

2. The discriminant function = MCV - RBC - (5 x Hb) - 3.4

Interpretation: Positive values suggest a diagnosis of iron deficiency, while
negative values indicate that thalassemia trait is the cause of the microcytic anemia.

Caution: These formulas are useful only in uncomplicated situations. Confusing
answers may be obtained in patients with associated hemolytic anemias or in
patients with thalassemia minor who have hemorrhage or are pregnant, or in
patients who are polycythemic secondary to chronic hypoxemia.

These formulas are useful in in*ial evaluation of patients. If iron deficiency is
suggested by the formula and the patient does not respond to iron therapy, then
further evaluation is indicated. A diagnosis of thalassemia trait should be
confirmed in at least one family member.

References: Mentzer WC Jr: Differentiation of iron deficiency from thalassemia trait.
Lancet i:882, 1973.

England JM, Fraser PM: Differentiation of iron deficiency from thalassemia trait by
routine blood-count. Lancet i:449, 1973,

From McMillan JA, et al: The Whole Pediatrician Catalog. Philadelphia, W.B.
Saunders, 1977, with permission.

MENINGITIS
Meningeal Signs

Inflamed meninges of any etiology (i.e., meningitis, intracranial bleeding,
exposure to chemical agents, and CNS tumors) will produce the signs of Kernig
and Brudzinski. These signs are frequently looked for and mentioned in the
physical evaluation of a toddler or child suspected of having meningitis, yet the
eponyms are often mixed up or interchanged in the excitement of describing such
a patient. This confusion over the meningeal signs would, undoubtedly, inflame
Drs. Kernig and Brudzinski, each of whom thought his sign was superior to the
other’s in diagnosing meningitis. In actuality, as bedside signs of meningeal
irritation, both signs are of equal value.
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Kernig's sign. This sign is named for the Russian physician Viadimir
Michailovich Kernig (1840-1917), who described it in 1884. The examiner should
place the patient in a supine position and passively flex the hip to 90° while the
knee is also passively flexed to about 90° (see figure below). In a positive Kernig's
sign, the patient's knee will resist passive extension and he may complain of
intense pain, presumably induced by stretching inflamed sciatic nerve roots. The
key here is that Kernig’s sign begins with the knee.

Testing for meningeal irritation
(Kernig's sign). (From Macleod
J: Clinical Examination, 6th ed.
Edinburgh, Churchnill Livingstone,
1983, with permission.)

Brudzinski's sign.  Several signs are named for the Polish pediatrician Josef
von Brudzinski (1874-1917) who described the “neck sign” in 1909. With passive
flexion of the patient’s neck, the examiner should note a flexion at the knee and
hips (see figure below). This sign, like Kernig’s sign, is a reflection of the patient’s
protective response to preventing the eager examining physician from stretching
his or her inflamed sciatic and intradural nerve roots.

O

Brudzinski’s neck sign:
flexion of the neck by
the examiner produces
hip and knee flexion
(B). From Verghese A,

Gallemore G, Rev In-
fect Dis 9:1190, 1987, B
with permission. Q

Brudzinski's leg signs. Even before describing the neck sign, Brudzinski
described contralateral reflex signs (the identical contralateral sign and the
reciprocal contralateral sign). They are elicited less often than the neck sign.
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As described by Verghese and Gallemore,* the identical contralateral reflex
sign is elicited in the supine position. When the hip and knee on one side are
passively flexed by the examiner, the contralateral leg begins to flex.

The reciprocal contralateral reflex occurs when the leg that has flexed in
response to passive flexion of the other leg begins to extend spontaneously. The
reciprocal contralateral reflex then follows the identical contralateral reflex and
looks like a little kick (see figure below). The contralateral reflex was present in
66% of the cases of meningitis observed by Brudzinski.

Brudzinski’s leg signs. (A),
Examiner passively flexes
patient's leg (large arrow).
(B) The identical contralat-
eral sign: contralateral leg
begins to flex (small arrows).
() The reciprocal contra-

J X lateral sign: the same leg that
- % exhibited the active flexion
B @ N begins to extend spontane-

ously, a reflex resembling a
little kick (double arrows).
(From Verghese A, Galle-
more G: Rev Infect Dis 9:
1191, 1987, with permission.)

References: 1. Kernig W: Ueber ein Wenig Bemerktes Meningitis-Symptom. Berlin
Klin Wschr 21:829-832, 1884.

2. Brudzinski J: Un signe nouveau sur les membres inferieurs dans les meningitis chez
les enfants (signe de la nunque™ Arch Med 12:745- 752, 1909.

3. Wilkins RH, Brody IA (eds): Neurological Classics. New York, Johnson Corp,
1973, pp 104 107.

4. Verghese A, Gallemore G: Kernig's and Brudzinski's signs revisited. Rev Inf Dis
9:1187-1192, 1987.

Persistent Pleocytosis

What can be learned from a repeat lumbar puncture in a child with bacterial
meningitis? Not very much.

The following table lists the CSF findings in 30 patients with bacterial
meningitis who had sequential lumbar punctures. None of the 30 suffered a
relapse of meningitis.
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Sequential Spinal Fluid Changes in Bacterial Meningitis

H. INFLUENZAE (21 PATIENTS) S. PNEUMONIAE (9 PATIENTS)

Day of Cells Glucose Protein  No. of Cells Glucose Protein  No. of
Therapy (mm?) (mg;dl) (mg/dl) Patients (mm?) (mg/dl) (mg/dl) Patients

3162+ 905¢ 36+7 126122 21 3496 £ 934 28+ 10 261 £57 9

(0-15,250)  (0-104) (20-330) (7-7535) (0-100) (13-530)

3925+ 1477 52+8 88:+29 8 6940 + 6629 56 £ 16 -~ 2

(135-9300)  (27-76) (40-260) (330-13,500) (40-71)

1948 £ 732 45+6 97116 2006 £ 715 52+6 142144

(162-6100)  (16-58) (70-140) (495-3580)  (42-70) (56-196)

544 + 252 50+7 108 £ 37 - -

(51-1368) (23.61) (34-218)

305 + 164 42+4 107 %22 346 + 208 79+ 12

(48-1617) (22-64) (42-240) (65-1172) (56-110)

44 + 8 47+3 38+13 42+ 6 42+ 6

(11-77) (32-55) (29-54) (5-98) (23-56)

76 £ 10 S1+7 S1x7 175 49+ 10

(3-160) (32-63) (23-122) (3-24) (20-66)
>15 94 + 20 48+3 40+3 61 105

(4-176) (38-61) (22-59) 5-7) (5-15)

Numbers in parentheses represent the range.
*Mean + standard error.
- = data insufficient.

Reference: Chartrand SA, Cho CT: Persistent pleocytosis in bacterial meningitis. J
Pediatr 88:424, 1976.

The Risk for Epilepsy Following Bacterial Meningitis

Most neurologic abnormalities foliowing acute episodes of bacterial meningitis
are transient and resolve without permanent loss or subsequent seizures.
However, children with persistent neurologic deficits from cerebral injuries
sustained during bacterial meningitis are at great risk for seizures, particularly if
they had seizures during the acute episode. In most cases the epilepsy that
followed occurred within 5 years of the acute illness and the seizures were focal
or had a focal onset and therefore were difficult to control.

Children with normal neurologic examinations after the acute episode have an
excellent chance of escaping serious neurologic sequelae, including seizures.

Reference: Pomeroy SL. Holmes SJ, Dodge PR, Feigin RD: Seizures and other
neurologic sequelae of bacterial meningitis in children. N Engl J Med 323:1651-1656, 1990.

MENINGOCOCCAL INFECTION

Skin Lesions and Prognosis in Meningococcal Infections

The presence, type, and location of skin lesions in meningococcal infections
can serve as a useful, immediate indicator of prognosis.

The skin manifestations may be of threc types: BEST COPY AVAILABLE
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. No lesions or other abnormalities

. Erythematous, macular, and/or petechial lesions in a generalized distribution
over the trunk and extremities.

. Large purpuric or ecchymotic lesions, usually on the extremities, in
association with petechiae.

The clinical manifestations of the disease vary little in groups with no lesions
or in those with the generalized macular or petechial eruption, although the
incidence of meningitis tends to be increased in those with no skin manifestations.

In contrast, patients with ecchymotic and purpuric lesions have a greater
incidence of hyperpyrexia, coagulation abnormalities, shock, and death. The
table below illustrates these differences.

Type of Skin Lesions Related to Various Clinical and Laboratory Factors
and Mortality

_ SKIN MANIFESTATIONS

CLINICAL AND No Lesion or Generalized Peripheral Purpuric/
[.ABORATORY FACTORS Macular/Petechial Lesion (Cz) Ecchymotic Lesion (%)

Meningitis 54 21
Lcukocytosis 85 53
Hyperpyrexia 27 57
Shock 8 62
Bleeding diathesis 7 62
Mortality 3 44

Reference: Toews WH, Bass JW: Skin manifestations of meningococcal infection. Am
J Dis Child 127:173, 1974.

From McMillan JA: The Whole Pediatrician Catalog. Philadelphia, W.B. Saunders,
1977, pp 187-188, with permission.

MICROCYTOSIS

Screening Methods in Evaluating Microcytosis

METHOD FORMULA THALASSEMIA IRON DFFICIENCY

Discriminant function MCV (5% Hb) <l >1
RBC 84

MCH + RBC <38 >3

MCV + RBC <13 >13

0.01 x MCH x MCV <1530 >1.530
RBC count >5.0* 10"/, <5.0x 10%%L
Osmotic fragility Percent hemolysis <95% >95G

Coefficient of variation* o'y x 100 < 14% >14¢

Volume distribution curve EVR** <26 fL >271L

*Where « = median celf volume and o = standard deviation.
** Estimated volume range for 50% of cells.
Adapted from Johnson CS, Tegos C, Beutler E: Thalassemia minor: Routine erythrocyte measure-
ments and differentiation from iron deficiency. Am J Clin Pathol 80:31, 1983, with permission.
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MILESTONES

Milestones of Development—A Summary

Most important milestones in italics

Newborn
2-4 weeks

1 month

4-6 weeks

6 weeks

2 months

3 months

4 months

5 months

6 months

Prone—pelvis high, knees under abdomen.
Watches mother intently as she speaks to him.

Ventral suspension (held prone, hand under abdomen)—head up
momentarily: elbows flexed: hips partly extended, knees flexed.

Smiles at mother in response to overtures.

Ventral suspension—head held up momentarily in same plane as
rest of body. Some extension of hips and flexion of knees and
elbows.

Prone—pelvis largely flai, hips mostly extended. (But when
sleeping the baby lies with pelvis high, knees under abdomen,
like newborn baby.)

Pull to sit from the supine—much head lag, but not complete:
hands often open.

Supine—follows object 90 cm away over angle of 90°.

Ventral suspension—maintains head in same plane as rest of body.
Hands largely open.

Prone—chin off couch. Plane of face 45° to couch.

Smiles and vocalizes when talked to.

Eyes—follow moving person.

Ventral suspension—holds head up long time beyond plane of
rest of body.

Prone—plane of face 45°-90° from couch.

Pulled to sit—only slight head lag.

Hands loosely open.

Holds rattle placed in hand.

Vocalizes a great deal when talked to.

Follows object for 180° (lying supine).

Turns head to sound (3 to 4 months) on a level with the ear.

Prone—plane of face at 90° to couch.
Hands come together.

Pulls dress over face.

Laughs aloud.

Prone-—weight on forearms.

Pulled to sit—no head lag.
Supine—feet to mouth. Plays with toes.
Able 10 go for object and get it.

Prone—weight on hands, extended arms.
Pulled to sit——no head lag.

Supine—lifts head spontaneously.

Sits on floor, hands forward for supp(?q O
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6 months
(Cont.)

7 months

8 months
9 months

9-10 months

10 months

11 months

One year

13 months

15 months

18 months

Held in standing position—full weight on legs.
Rolls, prone to supine.

Begins to imitate (e.g., a cough).

Chews.

Transfers cube from one hand to another.

Sits on floor seconds, no support.

Roll, supine to prone.

Held standing—bounces.

Feeds self with biscuit.

Attracts attention by cough or other methods.
Turns head to sound below level of ear.

Sits unsupported. Leans forward to reach objects.
Turns head to sound above level of ear.

Stands, holding on. Pulls to stand or sitting position.
Crawls on abdomen.

Index finger approach.
Finger thumb apposition—picks pellet between tip of thumb
and tip of forefinger.

Creeps, hands and knees, abdomen off couch.

Can change from sitting to prone and back.

Pulls self to sitting position.

Waves bye.

Plays patacake.

Helps to dress—holding arm out for coat, foot for shoe, or
transferring object from one hand to another for sleeve.

Offers object to mother, but will not release it.

One word with meaning.

Sitting—pivots round without over-balancing.
Walks, holding on to furniture: walks 2 hands held.

2-3 words with meaning.

Prone—walks on hands and feet like bear.
Walks, one hand held.

Casting objects, one after another, begins.
Gives brick to mother.

Walks, no support.
Mouthing of objects stopped.
Slobbering largely stopped.

Creeps up stairs. Kneels.

Cubes—tower of two.

Takes off shoes.

Feeds self, picking up an ordinary cup. drinking, putting it down.
Imitation of mother in domestic work (‘Domestic mimicry"’).
Jargon.

No more casting.
Gets up and down stairs, holding rail.
Jumps, both feet.
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18 months
(Cont.)

21-24 months

2 years

24 months

30 months

Milestones—229

Seats self in chair.

Cubes—tower of 3-4.

Throws ball without falling.

Takes off gloves, socks, unzips.
Manages spoon well.

Points to 3 parts of body on request.
Books—turns pages, 2 or 3 at a time.
Points to some objects, on request.
Toilet control—tells mother that he wants potty. Largely dry

by day.

Spontaneously joins 2 or 3 words together to make sentence.

Picks up object from floor without falling.

Runs.

Kicks ball without overbalancing.

Turns door knob, unscrews end.

Cubes—tower of 6 or 7.

Puts on shoes, socks, pants: takes off shoes, socks.
Points to 4 parts of body on request.
Pencil—imitates vertical and circular strokes.
Book—turns pages singly.

Mainly dry at night.

Climbs stairs, two feet per step.

Motor: Gross

Fine
Adaptive

Language

Personal-
social

Motor: Gross
Fine
Adaptive
Language

Personal-
social

Runs well, no falling.

Walks up and down stairs alone.

Kicks large ball on request.

Turns pages of book singly.

Builds tower of 6-7 cubes.

Aligns cubes for train.

Imitates vertical and circular strokes.

Uses pronouns.

Three-word sentences; jargon discarded.

Carries out 4 directions with ball (“on the
table,” “to mother,” “to me,” “on the
chair™).

Verbalizes toilet needs consistently.

Pulls on simple garment.

Inhibits turning of spoon in feeding.

Plays with domestic mimicry.

Jumps up and down.

Walks backward.

Holds crayon in fist.

Copies crude circle, closed figure.

Names some drawings: house, shoe,
ball, dog.

Refers to self as “I”.

Knows full name.

Helps put things away.

Unbuttons large buttons. 2 4 2

)
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3 years

Motor:Gross

Fine
Adaptive

Language

Personal-
social

Motor

Adaptive

Language

Personal-
social

Moror

Adaptive

Language

Personal-
social

Moltor

Adaptive

Alternates feet going upstairs.
Jumps from bottom step.

Rides tricycle, using pedals.
Holds crayon with fingers.
Builds tower of 9-10 cubes.
Imitates 3-cube bridge.

Names own drawing.

Copies circle and imitates cross.
Uses plurals.

Gives action in picture book.
Gives sex and full name.

Obeys 2 prepositional commands (“on,
Feeds self well.

Puts on shoes.

",

under™).

Walks downstairs alternating feet.

Does broad jump.

Throws ball overhand.

Hops on one foot.

Draws man with 2 parts.

Copies cross.

Counts 3 objects with correct pointing.

Imitates S-cube gate.

Picks longer of two lines.

Names 1 or more colors correctly.

Obeys 5 prepositional commands (“on,
“i\ back,” “in front,” “beside™).

Washes and dries face and hands; brushes teeth.

Distinguishes front from back of clothes.

Laces shoes.

Goes on errands outside of home.

"

under,”

Skips, alternating feet.

Stands on 1 foot more than § seconds.
Catches bounced ball.

Builds 2 steps with cubes.

Draws unmistakable man with body, head, etc.
Copies triangle.

Counts 10 objects correctly.

Knows 4 colors.

Names penny, nickel, dime.

Descriptive comment on pictures.

Carries out 3 commissions.

Dresses and undresses without assistance.
Asks meaning of words.

Prints few letters.

Advanced throwing.

Stands on each foot alternately. eyes closed.
Walks line backward, heel-toe.

Builds 3 steps with blocks.

Draws man with neck, hands, and clothes.
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Adaptive Adds and subtracts within 5.
(Cont.) Copies diamond.

Language Uses Stanford-Binet items (vocabulary).
Defines words by function or composition, €.g.,
“house is to live in.”
Personal- Ties shoelaces.
social Differentiates A.M. and P.M.
Knows right from left.
Counts to 30.

Reference; Adapted from Palmer FB: Streams of development. In Oski FA, et al (eds):
Principles and Practice of Pediatrics. Philadelphia, J.B. Lippincott, 1990, pp 606-615.

MONONUCLEOSIS

“Alice in Wonderland” Syndrome
and Infectious Mononucleosis

Central nervous system involvement is estimated to occur in anywhere from
0.7 to 20% of patients with infectious mononucleosis. The 20% figure includes
electroencephalographic abnormalities as a sole manifestation of central nervous
system disease. The neurologic abnormalities may range from acute meningo-
encephalitis to facial diplegia, retinal abnormalities, mononeuritis, and the
Guillian-Barré syndrome.

To this list of neurologic complications should be added the presence of
metamorphopsia or the “Alice in Wonderland” syndrome. Metamorphopsia
refers to the complaints of distortions in the apparent sizes, shapes, and spatial
relations of objects seen. This symptom has previously been recognized in some
patients with migraine, epilepsy, or drug-induced hallucinations.

When it occurs in infectious mononucleosis, as a manifestation of central
nervous system involvement, it may last from three weeks to three months.

When the patient begins to see things peculiarly, be sure you see correctly the
peripheral blood smear, the Mono Spot Test, and, if necessary, the Epstein-Barr
virus titers.

References: Copperman SM: “Alice in Wonderland™ syndrome as a presenting
symptom of infectious mononucleosis in children. Clin Pediatr 16:143, 1977.

Schnell RG, et al: Infectious mononucleosis: Neurologic and EEG findings. Medicine
45:51, 1966.

From McMillan JA, et al: The Whole Pediatrician Catalog, Vol. 2. Philadelphia, W.B.
Saunders, 1979, p 172, with permission.

Complications of Infectious Mononucleosis

Most children with infectious mononucleosis experience a typical episode
without complications. However, complications, when they do occur, may be so
dramatic that they become the principal manifestation of the disease. Among the
most severe complications, and one perhaps most feared by clinicians, is splenic

14




Q

ERIC

PAFullToxt Provided by ERIC

232 —Movement Disorders

rupture, which can occur with minor trauma. Also, swelling of the upper airway
may be very severe and cause occlusion. It is obviously important to recognize the
many complications of this common disease. They include the following:

Neurologic

Encephalitis

Guillain-Barré syndrome

Facial nerve palsy

Meningoencephalitis

Aseptic meningitis

Transverse myelitis

Seizures

Peripheral neuritis

Mononeuritis multiplex

Optic neuritis

Acute psychosis

Diplopia

Reye’s syndrome

Subacute sclerosing panencephalitis

Perceptual distortions (Alice
in Wonderland syndrome)

Hepatic

Hepatitis
Multiple granulomas

Cardiac

Pericarditis
Myocarditis

Hematologic

Hemolytic anemia

Thrombocytopenia

Granulocytopenia

Aplastic anemia

Hemolytic-uremic syndrome

Disseminated intravascular
coagulation

Pulmonary

Airway obstruction
Interstitial pneumonitis
Pulmonary infiltration

Other

Splenic rupture
Glomerulonephritis

Reference: Karzon DT: Infectious mononucleosis. Adv Pediatr 22:231, 1976.

MOVEMENT DISORDERS

Disorders of Movement

The patient is observed to be making unusual involuntary movements. Is it a
tic, a tremor, chorea, athetosis, or some other involuntary movement? The recog-
nition and classification of the movement disorder is essential for the establishment
of a correct diagnosis.

Athetosis refers to a writhing, irregular movement associated with increased
tone in the distal extremities. These movements are primarily around the long
axis of the limb. Hyperextension of the digits is common. The movements are
often continuous, with the amplitude increased by volition or excitement. It is
usually the result of birth injury or kernicterus.

Ballismus refers to rapid movements occurting usually at the shoulder, but
they may also be observed at the hip. They are irregular and consist of violent
hurling, flinging, and throwing in the upper extremity and kicking or circumduc-
tion in the lower extremity. It is usually unilateral (hemiballismus). In the adult
the lesion in the contralateral subthalamic nucleus is of vascular origin, while in
children it represents a severe form of chorea.
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Chorea, Greek for dance, may seem an incongruous term for these rapid,
involuntary, nonrhythmic jerks of various parts of the body. They involve both
proximal and distal portions of the limbs but may involve the face and trunk as
well.

Dystonia refers to a movement disorder characterized by simultaneous
contraction of agonist and antagonist muscles. The muscular contraction occurs
prior to the onset of movement, leading to a tightening and stiffening of the
affected parts of the anatomy. The end position, following a movement, is
maintained for a prolonged period.

Myoclonus is an involuntary, repetitive, instantaneous, irregular contraction
of a group of muscles, or more rarely, a single muscle.

Tremor is a rhythmic, oscillatory movement of a body part. It may be
distinguished from myoclonus and tics by the regularity and the equal force and
speed of the movement in both directions.

Tic, the most common movement disorder, consists of rapid stereotyped
movements in areas about the face, neck, and shoulder that are usually directed
away from the midline. They occur irregularly and last less than a second or may
occur repetitively over several minutes. They are most ubvious during excitement
or emotional stress.

The table below summarizes the characteristic features of these movement
disorders:

Characteristics of Abnormal Movements

MOVEMENT  SPEYD 1OCATION DIRFCTION STEREOTYPE RHYTHMICITY  INTERVAI

Athetosis  Slow Most Axial Common; Not Continuous,
prominent in  rotations continuous rhythmic amplitude
distal limbs (writhing)  movement in increased

and hyper-  extremity by excite-
extension ment

Ballismus Proximal, Hurling, Constant Not 0.5t0 120
especially at flinging, location; rhythmic seconds
shoulder; also throwing, movements
at hip; some-  kicking, vary
times trunk,  circum-
face, and ducting
muscles of
respiration

Chorea Generalized;  Primarily None: move- Not 05108
may be at right ments generally rhythmic seconds
unilateral angles to dance from

axis; also joint to joint;
facial when proximal
grimacing;  and severe may
flexion and  appear semi-
extension purposeful

Dystonia  Rapid:  Trunk, head, Any, often  Common; Irregular Irregular
slow; extremities twisting because of loca-
very tion of move-
slow re- ments, relative
laxation strength of con-
tracting
muscles

BEST CO PY AVAlLABLE . Table continued on next page.
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234 —-Murphy's Law

Characteristics of Abnormal Movements (Cont.)

MOVEMENT SPFED LOCATION MRECTION STEREOIYPE RHYTHMICITY  INTERVAL

Mycoclonus  Very Localized or Any Stereotyped  Irregular 05t05

Tic

Tremor

rapid generalized seconds

Rapid Usually in area  Rotational; Stereotyped  Irregular | second
supplied by away to
motor cranial minutes
nerve (face,
shoulder, neck)

Variable Usually Complex Extreme Very rthyth-  0.1to |
localized, often  or simple stereotype mic; may be second
in hand irregular

Reference: Swaiman KF (ed): Pediatric Neurology: Principles and Practice, St. Louis,
C.V. Mosby, 1989.

From McMillan JA: The Whole Pediatrician Catalog, Vol. 2. Philadelphia, W.B.
Saunders, 1979, pp 269-270, with permission.

MURPHY’S LAW (MEDICAL MURPHOLOGY)

Spitzer's Laws of Neonatology (Abridged)

1.

VA

The more stable a baby appears to be, the more likely he will “crump”
that day.

The distance that you have to go ' >+ a transport is directly proportional to
the degree of iliness of the baby.

. The nicer the parents, the sicker the baby.
_ The incide: -2 of neonatal problems increases dramatically if either parent

is a physicii-n or a nurse.

. Endotracheal tubes are designed to fall out (become plugged, etc.) at the

most critical moment.

. The nulder the RDS, the soonecr the infant will find himself in 100%

oxygen and maximal ventilatory support.

. The longer a patient is discussed on rounds, the more certain it is that no

onz has tie faintest idea what’s going on or what to do.

. The sickest infant in the nursery can always be discerned by the fact that

he is being cared for by the newest, most inexperienced nursing orientee.

. The surest way to have an infant linger interminably is to inform the

parents that death is imminent.

. The probability of infection is directly proportional to the number of

antibiotics that an infant is already receiving.

. Lasix® (vitamin L) will squeeze urine out of bricks. Unfortunately, it

doesn't always work as well in babies.

. Antibiotics should always be continued for days. (Fill in the blank

with any number from ] to 21.)

. If you can’t figure out what’s going on with a baby, call the surgeons. They

won't figure it out either, but they'll sure as hell do something about it.

Refercnce: Spitzer A: Spitzer’s laws of neonatology. Clin Pediatr 20:733, 1981, with
permission.
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Six Variations for Patients

1. Just because your doctor has a name for your condition doesn’t mean he
knows what it is.
. The more boring and out-of-date the magazines in the waiting room, the
longer you will have to wait for your scheduled appointment.
. Only adults have difficulty with child-proof bottles.
. You never have the right number of pills left on the last day of a prescription.
. The pills to be taken with meals will be the least appetizing ones.

Corollary
Even water tastes bad when taken on doctor’s orders.

. If your condition seems to be getting better, it’s probably your doctor
getting sick.

Matz's Warning

Beware of the physician who is great at getting out of trouble.
Erma Bombeck'’s Rule

Never go to a doctor whose office plants have died.
Cochrane’s Aphorism

Before ordering a test, decide what you will do if it is (1) positive or (2)
negative. If both answers are the same, don’t do the test.

Bernstein’s Precept

The radiologist’s national flower is the hedge.

Lord Cohen’'s Comment

The feasibility of an operation is not the best indication for its performance.

Telesco’s Laws of Nursing

. All the Vs are at the other end of the hall.

. A physician’s ability is inversely proportional to his availability.

. There are two kinds of adhesive tape, that which won'’t stay on and that
which won’t come off.

. Everybody wants a pain shot at the same time.

. Everybody who didn’t want a pain shot when you were passing out pain
shots wants one when you are passing out sieeping pills.

Reference: Bloch A: Murphy's Law, Book Two. Los Angeles, Price/Stern/Sloan

Publishers, 1980, pp 62-64.

-

248
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NEUROFIBROMATOSIS

Diagnosing Neurofibromatosis in Children Under 6

One of the most common single gene disorders is neurofibromatosis, which
occurs in | of 4000 live births. There is virtually a complete dominant penetrance
of the gene for von Recklinghausen’s neurofib-omatosis (neurofibromatosis-1)
localized at the centromeric region of chromosome 17. Yet the diagnosis, par-
ticularly in young children, is difficult because there exists so much variation in
gene expression with age. Indeed, without a positive family history—which only
occurs in 50% of all the cases—the diagnosis is based solely upon clinical signs.
The need to commit to memory these signs often occurs to a pediatric intern the
morning after admitting a child with café-au-lait spots. Fortunately a recent
National Institutes of Health Consensus Conference has delineated the diagnostic
guidelines for neurofibromatosis-1 and -2.

Criteria for Diagnosis of Neurofibromatosis-1
(von Recklinghausen’s Neurofibromatosis)

Two or more of the foilowing criteria are required for diagnosis.

I. Six or more café-au-lait macules larger 5. Two or more Lisch nodules (pigmented

than 5 mm in greatest diameter in hamartomas of the iris).
prepubertal individuals and larger than 6. A distinctive osseous lesion, e.g.,
15 mm in postpubertal individuals. sphenoid dysplasia or thinning of the

. Two or more neurofibromas of any long bone cortex with or without
type, or one plexiform neurofibroma. pseudarthrosis.

. Freckling in the axillary or inguinal . A first-degree relative (parent, sibling,
region. or offspring) with neurofibromatosis-1

. Optic glioma. according to the above criteria.

Criteri for Diagnosis of Neurofibromatosis-2
(Bilateral Acoustic or Central Neurofibromatosis)

. Having a bilateral eighth nerve mass that can be seen with appropriate imaging
techniques (e.g., computed tomography, magnetic resonance imaging).
. Having a first degree relative with neurofibromatosis-2 and either
a. an eighth nerve mass or
b. two of the following:
i. neurofibroma iii. glioma v. juvenile posterior subcapsular
ii. meningioma iv. schwannoma lenticular opacity

References: 1. Obringer AC, Meadows AT, Zackai EH: The diagnosis of neurofibro-
matosis-1 in the child under the age of 6 years. Am J Dis Child 143:717- 719, 1989.

2. National Institutes of Health: Neurofibromatosis: National Institutes of Health
Consensus Development Conference Statement. Bethesda, MD, National Institutes of
Health, July 1987, p 6.
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NEUROLOGIC DEVELOPMENT

Neurologic Signs of Infancy

A good pediatrician should know the time of appearance and the time of
disappearance of the normal reflexes observed during infancy. If your patient
displays alterations from the sequence described in the accompanying table, it
should alert you to the possibility of neurologic dysfunction.

Normal Reflexes Appearing in Infancy

AGE AT TIME AGE AT TIME OF
RESPONSE OF APPEARANCE DISAPPEARANCE

Reflexes of position and movement

Moro reflex Birth 1-3 months

Tonic neck reflex (unsustained) Birth 5-6 months {partial
up to 2-4 years)

Neck righting reflex 4-6 months 1-2 years

Landau response 3 months 1 2 years

Palmar grasp reflex Birth 4 months

Adductor spread of knee jerk Birth 7 months

Plantar grasp reflex Birth 8--15 months

Babinski response Birth Variable

Parachute reaction 8-9 months Variable

Reflexes to sound
Blinking response Birth
Turning response Birth

Reflexes of vision

Blinking to threat 6-7 months
Horizontal following 4-6 weeks
Vertical following 2 3 months
Optokinetic nystagmus Birth
Postrotational nystagmus Birth

Lid closure to light Birth
Macular light reflex 4-8 months

Food reflexes
Rooting response awake Birth 3 4 months
Rooting response - -asleep Birth 7- 8 months
Sucking response Birth 12 months

Handedness 2 -3 years
Spontaneous stepping Birth
Straight line walking 5 -6 years

Reference: Children Are Different. Columbus, Ohio, Ross Laboratories, 1967, p 67.
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NEUTROPENIA

What to Look for When the Pregnancy
Is Complicated by Hypertension

The association between maternal hypertension and neutropenia of the
newborn had been recognized for some time. What remained a mystery was the
etiology, the mechanism of neutropenia, and whether any clinical consequences
existed. A 1989 study from the University of Utah removed the shroud from some
of the questions and advanced hypotheses regarding the etiology (Table 1).

Table 1. Apparent Risk Factors for Neutropenia in the Newborn Period
in Association with Maternal Hypertension

Intrauterine growth retardation

Premature birth

Severe pregnancy-induced hypertension (BP > 160/110 ¢ /proteinuria > 5 g/24 h)
Maternal HELLP syndrome (hemolysis, elevated liver enzymes, low platelets)

The Utah study documented neutropenia (duration of 1 h to 30 d) in nearly
50% of the infants of mothers with maternal hypertension. Nosocomial infections
occurred in 23% of those infants as opposed to 3% of healthy, non-neutropenic
controls. The prevalence of neutropenia difiered with respect to the type of
hypertension (Table 2).

Table 2. Characteristics of Infants with Neonatal Neutropenia
and Their Mothers

NEUTROPENIA NO NEUTROPLENIA
(N =135) (N=37) P VALUE*

Infants
Birth weight (g)* 1550 £ 770 2530 £+ 880 <0.001
Gestational age (wk)* M.S5+£3.5 36.0 + 3.7 <{.001

Intrauterine growth retardation 10 2 <0.01
(n=12)

Mothers
Age (yr)' 258 £4.7 244 £57 NS
Race
Nonwhite 4
White 29 NS vs. nonwhite
Hypertension
Pregnancy-induced
Miid 5
Severe 13 <0.002 vs. mild
HELLP syndrome 8 k <0.01 vs. mild

* The comparisons of birth weight, gestational age, maternal age, and the interval from
membrane rupture to delivery were made according to Student’s t-test; the other
comparisons were made with Fisher’s exact test. NS denotes not significant.

t M
Mean + SD. Table continued on next page.
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